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1 INTRODUCTION

The Endangered Species Act of 1973, as amended (ESA; 16 U.S.C. 1531 et seq.) establishes a
national program for conserving threatened and endangered species of fish, wildlife, plants, and
the habitat they depend on. Section 7(a)(2) of the ESA requires Federal agencies to insure that
their actions are not likely to jeopardize the continued existence of endangered or threatened
species or adversely modify or destroy their designated critical habitat. Federal agencies must do
so in consultation with National Marine Fisheries Service (NMFS) for threatened or endangered
species (ESA-listed) or designated critical habitat that may be affected by the action that are
under NMFS jurisdiction (50 C.F.R. §402.14(a)). If a Federal action agency determines that an
action “may affect, but is not likely to adversely affect” endangered species, threatened species,
or designated critical habitat and NMFS concurs with that determination for species under
NMES jurisdiction, consultation concludes informally (50 C.F.R. §402.14(b)).

The Federal action agency shall confer with the NMFS under ESA Section 7(a)(4) for species
under NMFS jurisdiction on any action which is likely to jeopardize the continued existence of
any proposed species or result in the destruction or adverse modification of proposed critical
habitat (50 C.F.R. §402.10). If requested by the Federal agency and deemed appropriate, the
conference may be conducted in accordance with the procedures for formal consultation in
§402.14.

Section 7(b)(3) of the ESA requires that at the conclusion of consultation, NMFS provides an
opinion stating whether the Federal agency’s action is likely to jeopardize ESA-listed species or
destroy or adversely modify designated critical habitat. If NMFS determines that the action is
likely to jeopardize listed species or destroy or adversely modify critical habitat, in accordance
with the ESA Subsection 7(b)(3(A), NMFS provides a reasonable and prudent alternative that
allows the action to proceed in compliance with section 7(a)(2) of the ESA. If an incidental take
is expected, section 7(b)(4) requires NMFS to provide an incidental take statement (ITS) that
specifies the impact of any incidental taking and includes reasonable and prudent measures to
minimize such impacts and terms and conditions to implement the reasonable and prudent
measures. NMFS, by regulation has determined that an ITS must be prepared when take is
“reasonably certain to occur” as a result of the proposed action. 50 C.F.R. 402.14(g)(7).

The action agencies for this consultation are the United States (U.S.) Navy (Navy) and NMFS’
Permits and Conservation Division (Permits Division). The Navy proposes to conduct Atlantic
Fleet Training and Testing (AFTT) activities and the Permits Division proposes to promulgate
regulations pursuant to the Marine Mammal Protection Act (MMPA) of 1972, as amended (16
U.S.C. 1361 et seq.) for the Navy to “take” marine mammals incidental to AFTT activities. The
regulations propose the issuance of a Letter of Authorization (LOA) that will authorize the Navy
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to “take” marine mammals incidental to its proposed action, pursuant to the requirements of the
MMPA.

This consultation, biological opinion, and ITS, were completed in accordance with section
7(a)(2) of the statute (16 U.S.C. 1536 (a)(2)), associated implementing regulations (50 C.F.R.
Part 402), and agency policy and guidance by NMFS Office of Protected Resources Endangered
Species Act Interagency Cooperation Division (hereafter referred to as “we”). This biological
opinion (opinion) and ITS were prepared by NMFS Office of Protected Resources Endangered
Species Act Interagency Cooperation Division in accordance with section 7(b) of the ESA and
implementing regulations at 50 C.F.R. Part 402 and specifically 50 CFR §402.14.

This document represents NMFS’ opinion on the effects of the proposed AFTT actions and the
Permits Division promulgation of regulations pursuant to the MMPA for the Navy to “take”
marine mammals incidental to AFTT activities on endangered and threatened species and critical
habitat that has been designated for those species. A complete record of this consultation is on
file at the NMFS Office of Protected Resources in Silver Spring, Maryland.

1.1 Background

The Navy proposes to conduct training and testing activities within the AFTT Study Area
(hereafter referred to as the “action area”; see Section 3.1 of this opinion for a description of the
action area) starting in November 2018 and continuing into the reasonably foreseeable future.
Navy training and testing activities have been ongoing in this same general geographic area for
several decades and as indicated below, many of these activities have been considered in
previous ESA section 7 consultations (i.e., as detailed below, in consultations that considered
Phase I and Phase II Navy actions).

Between 2008 and 2013, NMFS issued multiple biological opinions on Navy training and testing
activities proposed in the Atlantic Ocean and Gulf of Mexico. In general, these consultations
considered training or testing activities in a relatively small geographic location, such as a
specific range complex (e.g., research, development, testing, and evaluation activities at U.S.
Naval Surface Warfare Center, Panama City, Florida; training activities in the Virginia Capes,
Cherry Point, and Jacksonville Range Complexes), or considered a specific type of exercise over
a larger geographic area (e.g., Atlantic Fleet Active Sonar Training along the Atlantic Coast and
in the Gulf of Mexico). Where incidental take of marine mammals was anticipated, these
consultations also considered NMFS Permits Division’s promulgation of regulations and
issuance of LOAs pursuant to the MMPA for the Navy to “take” marine mammals incidental to
their activities. Each of these opinions concluded that the Navy and NMFS Permits Division’s
proposed actions would not jeopardize the continued existence of threatened or endangered
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species or destroy or adversely modify designated critical habitat. Collectively, NMFS and the
Navy referred to the activities that were the subject of these consultations as Phase I.!

On November 14, 2013, NMFS issued a biological opinion on proposed Phase II Atlantic Fleet
training and testing activities starting in November 2013 and the associated MMPA authorization
of incidental take of marine mammals by the NMFS Permits Division from November 2013 to
November 2018. For the consultation on Phase II activities, the Navy grouped many of the same
training and testing activities considered in previous stand-alone consultations into a single
proposed action. The opinion concluded that the Navy and NMFS’ Permits Division’s proposed
actions would not jeopardize the continued existence of threatened or endangered species or
destroy or adversely modify designated critical habitat.

1.2 Consultation History

Our communication with the Navy and NMFS’ Permits Division regarding this consultation is
summarized as follows:

e In April 2016, as part of the technical assistance stage for the Phase III AFTT
consultation, NMFS requested the Navy consider expanding the geographic mitigation
areas for North Atlantic right whales in the Northeast and Southeast.

e On December 2, 2016, NMFS continued technical assistance by provided comments to
the Navy on the AFTT Phase III Draft Environmental Impact Statement (DEIS), Version
2.

e On March 20, 2017, the Navy provided NMFS a proposal for expanded Northeast and
Southeast North Atlantic right whale mitigation areas (See Section 3.4.2.2) over those
established in Phase II, which included an analysis of how the extent of this expansion
was balanced against the requirement to support military readiness activities. The
proposed expanded mitigation areas were incorporated into the Navy’s proposed action
for Phase III AFTT activities in November 2017 and are part of the proposed action
description in Section 3 of the opinion.

e In May 2017, NMFS continued technical assistance by providing comments to the Navy
on the AFTT Phase III DEIS, Version 3.

e On August 18, 2017, the Navy requested NMFS review of a draft Biological Assessment
(BA) for Phase III AFTT activities.

e On October 4, 2017, NMFS provided comments on the draft BA to the Navy.

e On December 15, 2017, the Navy requested initiation of formal consultation for Phase
IIT AFTT activities and submitted an initiation package including a BA.

! Note: Since this was the first set of MMPA incidental take regulations, ESA biological opinions, and National
Environmental Policy Act Environmental Impact Statements for Navy At-Sea training and testing activities, these
activities were referred to as Phase I activities. Subsequent phases are referred to as Phase II, Phase III, etc.
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e On January 24, 2018, NMFS requested information regarding the pile driving analysis
described in the AFTT BA, specifically regarding accumulation periods for vibratory
and impact hammers, and weighting functions for marine mammals.

e On March 13, 2018, NMFS' Permits Division issued a proposed rule to authorize the
take of marine mammals incidental to Phase III AFTT activities. On March 16, 2018,
NMEFS Permits Division requested initiation of formal consultation with NMFS’ ESA
Interagency Cooperation Division on the proposed rule.

e On April 5, 2018, the Navy provided some of the additional information requested
regarding marine mammal pile driving analysis.

e On April 6, 2018, the Navy provided NMFS updated information regarding analysis for
scalloped hammerhead sharks, and new language regarding seafloor devices and analysis
of fiber optic cables.

e On April 11, 2018, NMFS sent the Navy a description of additional mitigation measures
to further reduce potential adverse impacts of the proposed action on ESA-listed marine
mammals, including North Alantic right whales and requested the Navy incorporate
these additional mitigation measures into their proposed action.

e On April 12, 2018, NMFS and Navy met to discuss the additional mitigation measures
proposed by NMFS.

e On April 22, 2018, NMFS requested additional information from the Navy regarding the
potential effects of AFTT activities on ESA-listed corals.

e On May 2, 2018, the Navy provided a response to NMFS regarding effects of the action
on ESA-listed corals.

e On May 14, 2018, Navy provided a written response to NMFS’ request that additional
mitigation measures be incorporated in the proposed action in order to reduce potential
adverse impacts on ESA-listed marine mammals, including North Atlantic right whales.

e On May 31, 2018, NMFS Permits Division submitted to the Navy three additional
mitigation and monitoring proposals for consideration.

e On June 1, 2018, NMFS and Navy met via teleconference to discuss the additional
mitigation and monitoring measures proposed by NMFS Permits Division.

e OnJune 1, 2018, NMFS ESA Interagency Cooperation Division determined that Navy
and NMFS Permits Division had provided sufficient information to initiate formal
consultation.

e On June 6, 2018, Navy provided a written response to NMFS Permits Division’s
proposal for additional mitigation and monitoring.

e On June §, 2018, NMFS provided a draft biological opinion to the Navy.

e OnJune 19, 2018, Navy provided comments to NMFS on the draft biological opinion.

e Between June 29 and August 1, 2018 Navy and NMFS communicated via teleconference
and email regarding the comments Navy submitted on the draft biological opinion.
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Topics of discussion included the ITS, effects analysis for ESA-listed corals, marine
mammal and sea turtle ship strike analysis, pile driving analysis for ESA-listed fishes,
and NMFS’ effects determinations.

2 THE ASSESSMENT FRAMEWORK

Section 7(a)(2) of the ESA requires Federal agencies, in consultation with NMFS, to ensure that
their actions are not likely to jeopardize the continued existence of endangered or threatened
species; or adversely modify or destroy their designated critical habitat.

“Jeopardize the continued existence of”” means to engage in an action that reasonably would be
expected, directly or indirectly, to reduce appreciably the likelihood of both the survival and
recovery of an ESA-listed species in the wild by reducing the reproduction, numbers, or
distribution of that species.” 50 C.F.R. §402.02.

“Destruction or adverse modification” means a direct or indirect alteration that appreciably
diminishes the value of designated critical habitat for the conservation of an ESA-listed species.
Such alterations may include, but are not limited to, those that alter the physical or biological
features essential to the conservation of a species or that preclude or significantly delay
development of such features (50 C.F.R. §402.02).

An ESA section 7 assessment involves the following steps:

1) We describe the proposed action (Section 3) the action area (Section 4), and any interrelated
or interdependent actions (Section 5) related to the proposed action.

2) We deconstruct the action into the activities such that we can identify those aspects of the
proposed action that are likely to create pathways for adverse impacts to ESA-listed species
or designated critical habitat. These pathways or “stressors” may have direct or indirect
effects on the physical, chemical, and biotic environment within the action area. We also
consider the spatial and temporal extent of those stressors (Section 6).

3) We identify the ESA-listed species and designated critical habitat that are likely to co-occur
with those stressors in space and time (Section 7). During consultation, we determined that
some ESA-listed species that occur in the action area were not likely to be adversely affected
by the proposed action. We summarize our findings and do not carry those species forward in
this opinion (Section 7.1). We describe the status of species that are likely to be adversely
affected (Section 7.2).

4) We describe the environmental baseline in the action area (Section 8) including: past and
present impacts of Federal, state, or private actions and other human activities in the action
area; anticipated impacts of proposed Federal projects that have already undergone formal or
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5)

6)

7)

8)

early section 7 consultation, and impacts of state or private actions that are contemporaneous
with the consultation in process.

We evaluate the direct and indirect effects of an action on ESA-listed species or designated
critical habitat, together with the effects of other activities that are interrelated or
interdependent with that action (Section 9).

a) During our evaluation, we determined that some stressors were not likely to adversely
affect some ESA-listed species, categories of ESA-listed species, or designated critical
habitat; we summarize those findings in Section 9.1.

b) The stressors that are likely to adversely affect ESA-listed species were carried forward
for additional analysis (Section 9.2). For these stressors, we evaluate the available
evidence to determine how individuals of those ESA-listed species are likely to respond
given their probable exposure. This is our response analyses.

c) We identify the number, age (or life stage), and gender if possible and if needed, of ESA-
listed individuals that are likely to be exposed to the stressors and the populations or
subpopulations to which those individuals belong. This is our exposure analysis.

d) We assess the consequences of these responses of individuals that are likely to be
exposed to the populations those individuals represent, and the species those populations
comprise. This is our risk analysis.

e) The adverse modification analysis considers the impacts of the proposed action on the
essential habitat features and conservation value of designated critical habitat using the
same exposure, response, and risk framework.

We describe any cumulative effects of the proposed action in the action area (Section 10).

We integrate and synthesize the above factors (Section 11) by considering the effects of the
action to the environmental baseline and the cumulative effects to determine whether the
action would reasonably be expected to:

a) Reduce appreciably the likelihood of both survival and recovery of the ESA-listed
species in the wild by reducing its numbers, reproduction, or distribution; or

b) Reduce the conservation value of designated or proposed critical habitat.

We state our conclusions regarding jeopardy and the destruction or adverse modification of
designated critical habitat (Section 12).
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If, in completing the last step in the analysis, we determine that the action under consultation is
likely to jeopardize the continued existence of ESA-listed species or destroy or adversely modify
designated critical habitat, we must identify a reasonable and prudent alternative to the action
that would allow the action to proceed in compliance with ESA section 7(a)(2). The reasonable
and prudent alternative also must meet other regulatory requirements.

If incidental take of ESA-listed species is expected, section 7(b)(4) requires that we provide an
ITS that specifies the amount or extent of take, the impact of the take, reasonable and prudent
measures to minimize the impact of the take, and terms and conditions to implement the
reasonable and prudent measures (ESA section 7 (b)(4); 50 C.F.R. §402.14(i); Section 13). ESA
section (7)(0)(2) provides that compliance by the action agency with the terms and conditions
exempts any incidental take from the prohibitions of take in ESA section 9(b) and regulations
issued pursuant to ESA section 4(d).

“Take” is defined as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or
to attempt to engage in any such conduct. Harm is further defined by regulation to include
significant habitat modification or degradation that results in death or injury to ESA-listed
species by significantly impairing essential behavioral patterns, including breeding, feeding, or
sheltering. NMFS has not yet defined “harass” under the ESA in regulation. However, on
December 21, 2016, NMFS issued interim guidance on the term “harass,” defining it as an action
that “creates the likelihood of injury to wildlife by annoying it to such an extent as to
significantly disrupt normal behavior patterns which include, but are not limited to, breeding,
feeding, or sheltering” (NMFS 2016b). For purposes of this consultation, we relied on NMFS’
interim definition of harassment to evaluate when the proposed activities are likely to harass
ESA-listed species. Incidental take is defined as take that is incidental to, and not the purpose of,
the carrying out of an otherwise lawful activity.

We also provide discretionary conservation recommendations that may be implemented by
action agency. 50 C.F.R. §402.14(j). Finally, we identify the circumstances in which reinitiation
of consultation is required. 50 C.F.R. §402.16.

2.1 Evidence Available for this Consultation

To conduct these analyses and to comply with our obligation to use the best scientific and
commercial data available, we considered all lines of evidence available through published and
unpublished sources that represent evidence of adverse consequences or the absence of such
consequences. We conducted electronic literature searches throughout this consultation,
including within NMFS Office of Protected Resource’s electronic library. We examined the
Navy’s BA, the Navy’s Environmental Impact Statement (EIS), the literature that was cited in
the Navy’s BA and EIS, and any articles we collected through our electronic searches. We also
evaluated the Navy’s annual and comprehensive monitoring reports required under the existing
MMPA rule and LOAs and the previous biological opinion for current training and testing
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activities occurring in the same geographic area. These resources were used to identify
information relevant to the potential stressors and responses of ESA-listed species and
designated critical habitat under NMFS’ jurisdiction that may be affected by the proposed action
to draw conclusions on risks the action may pose to the continued existence of these species and
the value of designated critical habitat for the conservation of ESA-listed species. In addition, we
engage regularly with the Navy to discuss new science and technical issues as part of the
ongoing adaptive management program for Navy training and testing and incorporate new
information obtained as a result of these engagements in this consultation.

As is evident later in this opinion, many of the stressors considered in this opinion involve
sounds produced during Navy training and testing. Considering the information that was
available, this consultation and our opinion includes uncertainty about the basic hearing
capabilities of some marine mammals, sea turtles, and fishes; how these taxa use sounds as
environmental cues; how they perceive acoustic features of their environment; the importance of
sound to the normal behavioral and social ecology of species; the mechanisms by which human-
generated sounds affect the behavior and physiology (including the non-auditory physiology) of
exposed individuals; and the circumstances that are likely to produce outcomes that have adverse
consequences for individuals and populations of exposed species.

The sections below discuss NMFS’ approach to analyzing the effects of sound produced by Navy
training and testing activities in the AFTT action area on ESA-listed marine mammals, sea
turtles, and fish. The estimates of the number of ESA-listed marine mammals and sea turtles
exposed to sound from Navy training and testing, as well as the magnitude of effect from each
exposures (e.g., injury, hearing loss, behavioral response), are from the Navy’s acoustic effects
analysis described in detail in the technical report Quantitative Analysis for Estimating Acoustic
and Explosive Impacts on Marine Mammals and Sea Turtles (Navy 2018b). NMFS considers the
modeling conclusions from the Navy’s analysis to represent the best available data on exposure
of marine mammals and sea turtles to acoustic stressors from the proposed action. ' NMFS’
analysis of the effects of and potential consequences of such exposures is included in Section 9
of this opinion.

2.2 United States Navy’s Acoustic Effects Analysis for Marine Mammals and Sea Turtles

Acoustic stressors include acoustic signals emitted into the water for a specific purpose (e.g., by
active sonars and air guns), as well as incidental sources of broadband sound produced as a
byproduct of vessel movement, aircraft transits, pile driving and removal, and use of weapons or
other deployed objects. Explosives also produce broadband sound but are characterized
separately from other acoustic sources due to their unique energetic characteristics. To estimate

! The Navy’s acoustic effects analysis did not estimate the number of instances ESA-listed fish or corals that could
be affected by acoustic stressors from the proposed action.
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impacts from acoustic stressors associated with proposed training and testing activities, the Navy
performed a quantitative analysis to estimate the number of instances that could affect ESA-
listed marine mammals and sea turtles and the magnitude of that effect (e.g., injury, hearing loss,
behavioral response). The quantitative analysis utilizes the Navy’s Acoustic Effects Model
(NAEMO) and takes into account criteria and thresholds used to predict impacts in conjunction
with spatial densities of species within the action area.

A summary of the quantitative analysis is provided below. A detailed explanation of this analysis
is in the technical report Quantitative Analysis for Estimating Acoustic and Explosive Impacts on
Marine Mammals and Sea Turtles (Navy 2018b). NMFS verified the methodology and data used
by the Navy in this analysis and unless otherwise specified in Section 9 of this opinion, accepted
the modeling conclusions on exposure of marine mammals and sea turtles to sound generated by
the proposed action. NMFS considers the modeling conclusions from the Navy’s analysis to
represent the best available data on exposure of marine mammals and sea turtles to acoustic
stressors from the proposed action and the estimates of take resulting from this analysis are
reasonably certain to occur. The modeling conclusions for marine mammals from this analysis
were also the basis for the Navy’s take authorization request under the MMPA.

2.2.1 Ceriteria and Thresholds to Predict Impacts to Marine Mammals and Sea Turtles

The Navy’s quantitative acoustic effects analysis for marine mammals and sea turtles relies on
information about the numerical sound and energy values that are likely to elicit certain types of
physiological and behavioral reactions. The following section describes the specific criteria
developed and applied for each species and sound source associated with Navy training and
testing activities.

For marine mammals, the Navy, in coordination with the NMFS, established acoustic thresholds
(for impulsive, non-impulsive sounds and explosives) using the best available science that
identifies the received level of underwater sound above which exposed marine mammals would
reasonably be expected to experience a potentially significant disruption in behavior, or to incur
temporary threshold shifts (TTS) or permanent threshold shifts (PTS) of some degree.
Thresholds have also been developed to identify the pressure levels above which animals may
incur different types of tissue damage from exposure to pressure waves from explosive
detonation. Non-auditory injury (i.e., other than PTS) and mortality from sonar and other
transducers is considered so unlikely as to be discountable under normal conditions and is
therefore not considered further in this opinion for marine mammals.' Non-auditory injury from
Navy air guns and pile driving is also considered so unlikely as to be discountable. A detailed

! Non-auditory injury from sonar is not anticipated due to the lack of fast rise times, lack of high peak pressures, and
the lack of high acoustic impulse of sonar. Note that non-auditory injury is possible from impulsive sources such as
explosions.
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description of the criteria and threshold development is included in the technical report Criteria
and Thresholds for U.S Navy Acoustic and Explosive Impact to Marine Mammals and Sea
Turtles (Navy 2017b). The thresholds used by the Navy were developed by compiling and
synthesizing the best available science on the susceptibility of marine mammals and sea turtles to
effects from acoustic exposure.

2.2.1.1 Marine Mammal Criteria for Hearing Impairment, Non-Auditory Injury, and
Mortality

The marine mammal criteria and thresholds for non-impulsive and impulsive sources for hearing
impairment, non-auditory injury, and mortality, as applicable, are described below. The Navy’s
quantitative acoustic effects analysis used dual criteria to assess auditory injury (i.e., PTS) to
different marine mammal groups (based on hearing sensitivity) as a result of exposure to noise
from two different types of sources (impulsive [explosives, air guns, impact pile driving] and
non-impulsive [sonar, vibratory pile driving]). The criteria used in the analysis are described in
NMFS’ Technical Guidance for Assessing the Effects of Anthropogenic Sound on Marine
Mammal Hearing (NOAA 2018). The Technical Guidance also identifies criteria to predict TTS,
which is not considered injury.

The Navy used auditory weighting and exposure functions to assess the varying susceptibility of
marine mammals to effects from noise exposure. Animals are not equally sensitive to noise at all
frequencies. To capture the frequency-dependent nature of the effects of noise, auditory
weighting functions were used (Figure 1). Auditory weighting functions are mathematical
functions that adjust received sound levels to emphasize ranges of best hearing and de-emphasize
ranges with less or no auditory sensitivity. They incorporate species-specific hearing abilities to
calculate a weighted received sound level in units sound pressure level (SPL) or sound exposure
level (SEL). They resemble an inverted “U” shape with amplitude plotted as a function of
frequency. The flatter portion of the plotted function, where the amplitude is closest to zero, is
the emphasized frequency range, while the frequencies below and above this range (where
amplitude declines) are de-emphasized.
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Figure 1. The auditory weighting function for low (LF) and mid (MF) frequency
cetaceans. For parameters used to generate the functions and more
information on weighting function derivation, see Navy (2017a).

For non-impulsive sources, the TTS and PTS exposure functions for marine mammals are
presented in Figure 2.
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Figure 2. TTS and PTS exposure functions for sonar and other acoustic sources
(Navy 2017a).

Based on the exposure functions, the marine mammal thresholds for non-impulsive acoustic
sources are summarized in Table 1.

Table 1. Acoustic thresholds identifying the onset of temporary threshold shift
(TTS) and permanent threshold shift (PTS) for non-impulsive sound sources by
functional hearing group Navy (2017a).

Functional Hearing Group TTS Threshold (SEL PTS Threshold (SEL
[weighted]) [weighted])

Low-Frequency Cetaceans 179 199

Mid-Frequency Cetaceans 178 198

Phocid Pinnipeds (Underwater) 181 201

Note: Sound Exposure Level (SEL) thresholds in decibels (dB) re 1 uPa?s.

For impulsive sources (inclusive of explosives, air guns, and impact pile driving), the TTS and
PTS exposure functions for marine mammals are presented in Figure 2.!

! Note that this figure also depicts the marine mammal exposure functions for behavioral response from explosives.
Additional information on explosives criteria for marine mammals is presented in section 2.2.1.2.3.
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Figure 3. Behavioral, TTS, and PTS exposure functions for explosives (Navy

2017a).

Based on the exposure functions, the marine mammals onset TTS and PTS thresholds for
impulsive sources are described in Table 2.

Table 2. Onset of TTS and PTS in marine mammals for explosives, air guns, and
impact pile driving.

Functional Species Onset TTS Onset PTS
Hearing Group
Low-frequency All mysticetes 168 dB SEL (weighted) or 183 dB SEL (weighted) or 219

212 dB Peak SPL
(unweighted)

cetaceans 213 dB Peak SPL dB Peak SPL (unweighted)
(unweighted)

Mid-frequency Sperm whales 170 dB SEL (weighted) or 185 dB SEL (weighted) or 230

cetaceans 224 dB Peak SPL dB Peak SPL (unweighted)
(unweighted)

Phocidae Ringed seals 170 dB SEL (weighted) or 185 dB SEL (weighted) or 218

dB Peak SPL (unweighted)

Notes: TTS = Temporary threshold shift; PTS = Permanent threshold shift; dB = decibel, SEL = sound exposure level; SPL =

sound pressure level

Unlike the other acoustic sources proposed for use by the Navy, explosives also have the
potential to result in non-auditory injury or mortality. Two metrics have been identified as
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predictive of injury: impulse and peak pressure. Peak pressure contributes to the “crack” or
“stinging” sensation of a blast wave, compared to the “thump” associated with received impulse.
Two sets of thresholds are provided for use in non-auditory injury assessment. The exposure
thresholds are used to estimate the number of animals that may be affected during Navy training
and testing activities (See second column of Table 3). The thresholds for the farthest range to
effect are based on the received level at which one percent risk is predicted and are useful for
informing mitigation zones (See third column of Table 3). Increasing animal mass and
increasing animal depth both increase the impulse thresholds (i.e., decrease susceptibility),
whereas smaller mass and decreased animal depth reduce the impulse thresholds (i.e., increase
susceptibility). For masses used in impact assessment, marine mammal populations are assumed
to be 70 percent adult and 30 percent calf/pup. The derivation of these injury criteria and the
species mass estimates are provided in the technical report Criteria and Thresholds for U.S. Navy
Acoustic and Explosive Effects Analysis (Phase I11) (Navy 2017b).

Table 3. Criteria to quantitatively assess marine mammal non-auditory injury due
to underwater explosions (second column) and criteria for estimating ranges to
potential effect for mitigation purposes (third column).

Threshold for Farthest Range
Impact Category Exposure Threshold to Effect*
Mortality (Impulse) 144M Y (1 + _) 103M '/ (1 + —)
10.1 10.1

D 11‘ 1/ D 1/6

Injury (Impulse) 65.8M 2 (1 + _) 475 731 + —1) Pa-s
10.1

Injury (Peak Pressure) 243 dB re 1 pPa SPL peak 237 dB re 1 pPa SPL peak

* Threshold for one percent risk used to assess mitigation effectiveness.
Notes: dB re 1 yPa: decibels referenced to 1 micropascal; Pa-s: pascal second; SPL: sound pressure level; D: depth of animal
(m); M: mass of animal (kilograms).

2.2.1.2 Marine Mammal Criteria for Behavioral Response

Many of the behavioral responses estimated using the Navy’s quantitative analysis are most
likely to be of moderate severity (defined for the purposes of this impact analysis as reaction
levels 4, 5, and 6 based on the behavioral response severity scale described in Southall et al.
(2007a). Moderate severity responses would be considered significant if they were sustained for
a duration long enough that they cause variations in an animal’s daily behavior outside of normal
daily variations in feeding, reproduction, resting, migration/movement, or social cohesion.
Within the Navy’s quantitative analysis, many behavioral reactions are predicted from exposure
to sound that may exceed an animal’s behavioral threshold momentarily. It is likely that some of
the resulting estimated behavioral harassment takes would not constitute a significant disruption
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of normal behavior patterns. The Navy and NMFS have used the best available science to
address the challenging differentiation between significant and non-significant behavioral
reactions, but have erred on the side of caution where uncertainty exists (i.e., counting shorter
duration behavioral reactions as take). This likely results in some degree of overestimation of the
number of significant behavioral disruptions. Therefore, this analysis includes the maximum
number of potential behavioral disturbances and responses that are reasonably certain to occur.

The following sections describe the criteria and thresholds used in the analysis for each acoustic
source.

2.2.1.2.1 Impulsive and Non-Impulsive Sound Sources (Air Guns and Pile Driving) —
Marine Mammals

Though significantly driven by received level, the onset of behavioral disturbance from
anthropogenic noise exposure is informed to varying degrees by other factors related to the
source (e.g., frequency, predictability, duty cycle), the environment (e.g., bathymetry), and the
receiving animals (hearing, motivation, experience, demography, behavioral context) and can be
difficult to predict (Ellison et al. 2011; Southall et al. 2007a). Given the best available science
and the practical need to use a threshold based on a factor that is both predictable and measurable
for most activities, since 1997, NMFS has used generic sound exposure thresholds (i.e., not
specific to a particular hearing group) to determine whether an activity produces underwater
sounds (e.g., air guns or pile driving) that might result in behavioral disturbance of marine
mammals (70 FR 1871). NMFS and the Navy used the following behavioral disturbance
thresholds, expressed in root mean square (rms), for air guns and pile driving:

e Impulsive sound (e.g., impact pile driving and air guns): 160 decibel (dB) rms referenced
to one microPascal (re 1pPa)
e Non-impulsive sound (e.g., vibratory pile driving): 120 dBrms (re 1 pPa)

2.2.1.2.2 Sonar — Marine Mammals

For Phase III activities, the Navy coordinated with NMFS to develop behavioral harassment
criteria specific to the military readiness activities that utilize active sonar. The derivation of
these criteria is discussed in detail in The Criteria and Thresholds for U.S. Navy Acoustic and
Explosive Impacts to Marine Mammals and Sea Turtles Technical Report (Navy 2017b).
Developing the criteria for sonar involved multiple steps. All available behavioral response
studies conducted both in the field and on captive animals were examined in order to understand
the breadth of behavioral responses of marine mammals to sonar and other transducers. Marine
mammal species were placed into behavioral criteria groups based on their known or suspected
behavioral sensitivities to sound. In most cases, these divisions were driven by taxonomic
classifications (e.g., mysticetes, odontocetes). The data from the behavioral studies were
analyzed by looking for significant disruptions of normal behavior patterns (e.g., breeding,
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feeding, sheltering), or lack thereof, for each experimental session. Due to the nature of
behavioral response research to date, it is not currently possible to ascertain the types of observed
reactions that would lead to an abandonment or significant alteration of a natural behavior
pattern. Therefore, a methodology was developed to estimate the possible significance of
behavioral reactions and impacts on normal behavior patterns.

99 ¢

Behavioral response severity was described herein as “low,” “moderate,” or “high.” These are
derived from the Southall et al. (2007a) severity scale. Low severity responses are those
behavioral responses that fall within an animal’s range of typical (baseline) behaviors and are
unlikely to disrupt an individual to a point where natural behavior patterns are significantly
altered or abandoned. Low severity responses include an orientation or startle response, change

in respiration, change in heart rate, and change in group spacing or synchrony.

Moderate severity responses could become significant if sustained over a longer duration. What
constitutes a long-duration response is different for each situation and species, although it is
likely dependent upon the magnitude of the response and species characteristics such as age,
body size, feeding strategy, and behavioral state at the time of the exposure. In general, a
response could be considered significant if it lasted for a few tens of minutes to a few hours, or
enough time to significantly disrupt an animal’s daily routine. Moderate severity responses
included:

e alter migration path;

e alter locomotion (speed, heading);

alter dive profiles;

stop/alter nursing;

stop/alter breeding;

stop/alter feeding/foraging;

stop/alter sheltering/resting;

stop/alter vocal behavior if tied to foraging or social cohesion; and
avoidance of area near sound source.

For the derivation of behavioral criteria, a significant duration was defined as a response that
lasted for the duration of exposure or longer, regardless of how long the exposure session may
have been. This assumption was made because it was not possible to tell if the behavioral
responses would have continued if the exposure had continued. The costs associated with these
observed behavioral reactions were not measured so it is not possible to judge whether reactions
would have risen to the level of significance as defined above, although it was conservatively
assumed the case.

Marine mammal species were placed into behavioral criteria groups based on their known or
suspected behavioral sensitivities to sound (Figure 4 and Figure 5). These divisions are driven by
taxonomic classifications (e.g., mysticetes, odontocetes).
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Figure 4. Behavioral response function for odontocetes (Navy 2017b).
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Figure 5. Behavioral response function for mysticetes (Navy 2017b).

The analysis for active sonar used cutoffs distances beyond which recent research suggests the
potential for significant behavioral disruptions (and therefore harassment under the ESA) is
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considered to be unlikely (Table 4). For animals within the cutoff distance, a behavioral response
function based on a received SPL was used to predict the probability of a potential significant
behavioral response. For training and testing events that contain multiple platforms or tactical
sonar sources that exceed 215 dB re 1 pPa @ 1 m, this cutoff distance is substantially increased
(i.e., doubled) from values derived from the literature. The use of multiple platforms and intense
sound sources are factors that are expected to increase responsiveness in marine mammals
overall. There are currently few behavioral observations under these circumstances. For this
reason, and to be conservative in the analysis of potential effects, the Navy predicted significant
behavioral responses at further ranges for these more intense activities.

Table 4. Cutoff distances for moderate source level, single platform training and
testing events and events with multiple platforms or sonar with relatively high
sources levels' (Navy 2017b).

Species Group

Moderate Source Level / Single
Platform Cutoff Distance

High Source Level / Multi-
Platform Cutoff Distance

Odontocetes 10 km 20 km
Pinnipeds 5 km 10 km
Mysticetes 10 km 20 km

1Relatively high sources levels are defined as levels at or exceeding 215 dB 1 pPa at 1 m.
Note: km = kilometers

2.2.1.2.3 Explosives Criteria — Marine Mammals

Phase III explosive criteria for behavioral thresholds for marine mammals is the hearing group’s
TTS threshold minus 5 dB (See Table 2 above for the TTS thresholds for explosives) for events
that contain multiple impulses from explosives underwater. Significant behavioral responses to
solitary explosions are not anticipated due to the short duration of acoustic exposure from such
explosions.

Table 5. Phase lll behavioral thresholds for explosives for marine mammals
underwater (Navy 2017b).

Functional Hearing Group Sound Exposure Level (weighted)
Low-frequency cetaceans 163
Mid-frequency cetaceans 165
Phocid pinnipeds 165

Note: Weighted SEL thresholds in dB re 1 uPa?s underwater
2.2.1.3 Hearing Impairment Criteria — Sea Turtles

In order to develop some of the hearing thresholds of received sound sources for sea turtles,
expected to produce TTS and PTS, the Navy compiled all sea turtle audiograms available in the
literature in an effort to create a composite audiogram for sea turtles as a hearing group.
Measured or predicted auditory threshold data, as well as measured equal latency contours, were
used to influence the weighting function shape for sea turtles. For sea turtles, the weighting
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function parameters were adjusted to provide the best fit to the experimental data. The same
methods were then applied to other species for which TTS data did not exist. However, because
these data were insufficient to successfully model a composite audiogram via a fitted curve as
was done for marine mammals, median audiogram values were used in forming the sea turtle
hearing group’s composite audiogram. Based on this composite audiogram and data on the onset
of TTS in fishes, an auditory weighting function was created to estimate the susceptibility of sea
turtles to hearing loss or damage. This auditory weighting function for sea turtles is shown in
Figure 6, and is described in detail in the technical report Criteria and Thresholds for U.S. Navy
Acoustic and Explosive Effects Analysis (Phase IIT) (Navy 2017b). The frequencies around the
top portion of the function, where the amplitude is closest to zero, are emphasized, while the
frequencies below and above this range (where amplitude declines) are de-emphasized, when
summing acoustic energy received by a sea turtle.

)
o

amplitude (dB)

0.01 0.1 1 10 100

frequency (kHz)

Notes: dB = decibels, kHz = kilohertz, TU = sea turtle species group

Figure 6. Auditory weighting function for sea turtles (Navy 2017b).
2.2.1.4 Impulsive Sound Sources (Air Guns and Pile Driving) — Sea Turtles

In order to estimate exposure of ESA-listed sea turtles to impulsive sound sources such as air
guns and pile driving), we relied on acoustic thresholds for PTS and TTS for impulsive sounds
developed by Navy for Phase III activities. As described above, very limited information exists
regarding hearing and sea turtles. To date, no studies have been conducted specifically related to
the onset of TTS or PTS in sea turtles. Therefore, the thresholds used were developed from the
most current literature on sea turtle hearing and recommendations made by Popper et al. (2014),
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in Sound Exposure Guidelines for Fishes and Sea Turtles (“2014 American National Standards
Institute [ANSI] Guidelines”) that developed thresholds for fishes and sea turtles (Popper et al.
2014). Moreover, the Navy’s approach employs the same statistical methodology to derive
thresholds as in NMFS’ recently issued technical guidance for auditory injury of marine
mammals (NOAA 2018). The derivation of the auditory weighting function and sea turtle
audiogram are described above.

Based on this composite audiogram and data on the onset of TTS in fishes, an auditory weighting
function was created to estimate the susceptibility of sea turtles to TTS. Data from fishes were
used since there are currently no data on TTS for sea turtles and fishes are considered to have
hearing more similar to sea turtles than do marine mammals (Popper et al. 2014). Assuming a
similar relationship between TTS onset and PTS onset as has been described for humans and the
available data on marine mammals, an extrapolation to PTS susceptibility of sea turtles was
made based on the methods proposed by (Southall et al. 2007a). From these data and analyses,
dual metric thresholds were established similar to those described for marine mammals and
fishes, including a peak sound pressure level metric (0-pk SPL) that does not incorporate the
auditory weighting function nor the duration of exposure, and another based on cumulative
sound exposure level (SELcum) that incorporates both the auditory weighting function and the
exposure duration (Table 6).

Table 6. Acoustic thresholds identifying the onset of PTS and TTS for sea turtles
exposed to impulsive sounds (Navy 2017b).

Hearing Grou Generalized Permanent Threshold Shift Temporary Threshold Shift
g p Hearing Range Onset (weighted) Onset (weighted)
204 dB re 1 pPa?®-s SELcum 189 dB re 1 pPa?-s SELcum
Sea Turtles 30 Hz to 2 kHz
232 dBre: 1 pPa SPL (0-pk) 226 dBre: 1 pPa SPL (0-pk)
Hz = hertz

In order to estimate exposure of ESA-listed sea turtles to sound fields generated by impulsive
sound sources that would be expected to result in a behavioral response, we (and the Navy per
our request) relied on the available scientific literature. Currently, the best available data come
from studies by O’Hara and Wilcox (1990a) and Mccauley et al. (2000a), who experimentally
examined behavioral responses of sea turtles in response to seismic air guns. O’Hara and Wilcox
(1990a) found that loggerhead turtles exhibited avoidance behavior at estimated sound levels up
to 175 dBms (re: 1 pPa), in a shallow canal. McCauley et al. (2000c) reported a noticeable
increase in swimming behavior for both green and loggerhead turtles at received levels of 166
dB re: 1 pPa (rms). At 175 dB re: 1 pPa (rms), both green and loggerhead turtles displayed
increased swimming speed and increasingly erratic behavior (Mccauley et al. 2000a). Based on
these data, we assume that sea turtles would exhibit a behavioral response when exposed to
received sound pressure levels of 175 dBms (re: 1 pPa) and higher.
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2.2.1.5 Sonar Criteria — Sea Turtles

As mentioned above, no studies have been conducted specifically related to sea turtle hearing
loss. The Navy evaluated sea turtle susceptibility to hearing loss (from sonar exposure) based
upon what is known about sea turtle hearing abilities in combination with non-impulsive
auditory effect data from other species such as marine mammals and fishes. This approach
allows for the development of sea turtle exposure functions, shown below in Figure 7. These
mathematical functions relate the sound exposure levels for onset of PTS or TTS to the
frequency of the sonar sound. A full description of how the Navy derived these functions is
provided in the technical report Criteria and Thresholds for U.S. Navy Acoustic and Explosive
Effects Analysis (Phase 111) (Navy 2017b). Based upon this approach, sea turtle onset of TTS
would be expected to occur if received sound levels exceed 200 dB, SELcum (re: 1 uPa?-s) and
PTS would occur for sounds that exceed 220 dB SELcum (re: 1 pPa’-s) at an exposure frequency
of 200 hertz (Hz).

Sea Turtle
240 T T IIIIIII ‘ T T IIIIII| T T IIIIII| ’ T T TTTT T T T TTTTT
LY &

230

[
[
[=]

SEL (dB re 1uPa’s)
-4
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1 1 IIIIIII 1 1 IIIIIII I 1 IIIIIII 1 1 IIIIIII 1 1 IIIIIII
180 0.01 0.1 1 10 100
Frequency (kHz)

Note: dB re 1 uPazs: decibels referenced to 1 micropascal second squared, kHz = kilohertz. The solid black curve is the
exposure function for TTS and the dashed black curve is the exposure function for PTS onset. Small dashed lines and
asterisks indicate the SEL thresholds at the most sensitive frequency for TTS (200 dB) and PTS (220 dB).

Figure 7. TTS and PTS exposure functions for sonar and other transducers (Navy

2017a).

To date, very little research has been done regarding sea turtle behavioral responses relative to
sonar exposure. Because of this, the working group that prepared the 2014 ANSI Guidelines
(Popper et al. 2014) provide descriptors of sea turtle behavioral responses to sonar and other
transducers. The working group estimated that the risk of a sea turtle responding to a low-
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frequency sonar (less than 1 kilohertz [kHz]) is low regardless of proximity to the source, and
that there is no risk of a sea turtle responding to a mid-frequency sonar (1 to 10 kHz). However,
for this analysis, similar to impulsive sounds, NMFS requested that the Navy estimate the
number of sea turtles that could be exposed to sonar within their hearing range at received levels
of 175 dB re: 1 uPa SPL (rms) or greater. This level is based upon work by Mccauley et al.
(2000a), described for air guns. Sound levels that exceed this could cause sea turtles to exhibit a
significant behavioral response such as erratic and increased swimming rates and avoidance of
the sound source. Because data on sea turtle behavioral responses to non-impulsive sounds, such
as sonars, is limited, the air gun data set is used to inform potential risk. We recognize this is a
conservative approach, and that the relative risk of a sea turtle responding to air guns would
likely be higher than the risk of responding to sonar; so it is likely that potential sea turtle
behavioral responses to sonar exposures are a sub-set of sea turtles exposed to received levels of
175 dB rms (re: 1 pPa) or greater.

2.2.1.6 Explosives Criteria — Sea Turtles

As with all other species groups, NMFS and the Navy apply dual metric criteria to assess the
potential onset of physical injury and hearing impairment from explosives for sea turtles. These
criteria include both the peak pressure and the sound exposure level. Similar to other marine
species, the sound pressure or blast wave produced from a detonation does not only affect
hearing, but may also induce other physical injuries such as external damage to the carapace, and
internally to organs and blood vessels. For sea turtles, the Navy developed criteria to determine
the potential onset of hearing loss, physical injury (non-auditory) and non-injurious behavioral
response to detonation exposure using the weighting function and hearing group described
above, as well as the impulsive sound threshold criteria recommended by the 2014 ANSI
Guidelines (Popper et al. 2014). The derivation of these injury criteria (and the species mass
estimates) are described in the Criteria and Thresholds for U.S. Navy Acoustic and Explosive
Effects Analysis (Phase 111) technical report (Navy 2017b).

The dual metric criteria for non-auditory injury are provided in Table 7. These thresholds also
include the farthest range to effect, based on the received level at which a one percent risk is
predicted and are useful for assessing the effectiveness of mitigation measures (described in
greater detail later). In order to evaluate the degree to which a sea turtle may be susceptible to
injury from the blast energy of an explosive detonation, both the size of the sea turtle as well as
depth of the animal in the water column at exposure must be considered. This is because a larger
sea turtle located deeper in the water column is assumed to be less susceptible to impacts than a
smaller sea turtle, located closer to the surface in the water column. In addition, the Navy divided
the percentage of the sea turtle populations according to age classes that are most likely to
comprise the populations present in the action area for their impact assessment. The Navy
assumed five percent of the population would be adult, and the remaining 95 percent of
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individuals to be sub-adult. This ratio is estimated from what is currently known about the
population age structure for sea turtles based upon egg clutch size, early juvenile survival rates
and survival rates for sub-adult and adult turtles. In general, sea turtles typically lay multiple
clutches of 100 or more eggs, have low juvenile survival rates, but those that make it past early
life stages increase survival at later life stages. Based upon these factors, the following thresholds
and range to farthest effects are as follows:

Table 7. Criteria to quantitatively assess non-auditory injury due to underwater
explosions for sea turtles (Navy 2017a).

Threshold for Farthest Range

Injury (Impulse)

Impact Category Exposure Threshold to Effect*
Mortality (Impulse) 144M '/ (1 + i)‘/‘ 103M */a (1 + L)ll‘
10.1 10.1
s s

D
i

8) f( +—
65.8M "/ (1 10'1)

475 ‘11 +L) Pa-s
01

Injury (Peak Pressure)

243 dB re 1 pPa SPL peak

237 dB re 1 pPa SPL peak

* Threshold for one percent risk used to assess mitigation effectiveness.

Notes: dB re 1 yuPa: decibels referenced to 1 micropascal; Pa-s: pascal second; SPL: sound pressure level; D: depth of animal
(m); M: mass of animal (kilograms).

For hearing loss, the same thresholds applied for impulsive sound sources and sonar are also
used for explosives and provided above in Table 6. Similarly, for behavioral response
assessment, NMFS requested that the Navy estimate the number of sea turtles that could be
exposed to explosions at received sound pressure levels of 175 dBms (re 1 puPa) or greater. This
is the level at which Mccauley et al. (2000a) determined sea turtles would begin to exhibit
avoidance behavior after multiple firings of nearby or approaching air guns.

2.2.2 Density Estimates — Marine Mammals and Sea Turtles

Below we provide a summary on the methods used to derive the marine mammal and sea turtle
density estimates used in the Navy’s acoustic exposure analysis.! Additional details on the
density data used for these analyses are provided in the Navy Marine Species Density Database
(NMSDD) (Navy 2017e).

For most cetacean species, abundance is estimated using line-transect surveys or mark-recapture
studies (e.g., Barlow 2010; Barlow and Forney 2007). The result provides one single density
estimate value for each species across broad geographic areas. This is the general approach

! As noted above, the Navy did not estimate the number of instance of exposure to ESA-listed fish species due to a
lack of density data for this species group in the action area.
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applied in estimating cetacean abundance in NMFS’ marine mammal stock assessment reports.
Although the single value provides a good average estimate of abundance (total number of
individuals) for a specified area, it does not provide information on the species distribution or
concentrations within that area, and it does not estimate density for other timeframes or seasons
that were not surveyed. More recently, habitat modeling has been used to estimate cetacean
densities (Barlow et al. 2009; Becker et al. 2012a; Becker et al. 2010; Becker et al. 2012b;
Ferguson et al. 2006; Forney et al. 2012; Redfern et al. 2006). These models estimate cetacean
density as a continuous function of habitat variables (e.g., sea surface temperature, seafloor
depth, etc.) and thus allow predictions of cetacean densities on finer spatial scales than traditional
line-transect or mark recapture analyses. Within the geographic area that was modeled, densities
can be predicted wherever these habitat variables can be measured or estimated.

To characterize the marine species density for large areas such as the AFTT action area, the
Navy compiled data from several sources. The Navy developed a protocol to select the best
available data sources based on species, area, and time (season). The resulting Geographic
Information System database called the Navy Marine Species Density Database includes
seasonal density values for every marine mammal species present within the AFTT action area.
This database is described in the technical report titled U.S. Navy Marine Species Density
Database Phase 11 for the Atlantic Fleet Training and Testing Area (Navy 2017e), hereafter
referred to as the density technical report.

A variety of density data and density models are needed in order to develop a density database
that encompasses the entirety of the AFTT action area. Because this data is collected using
different methods with varying amounts of accuracy and uncertainty, the Navy has developed a
model hierarchy to ensure the most accurate data is used when available. The density technical
report describes these models in detail and provides detailed explanations of the models applied
to each species’ density estimate. The below list describes possible models in order of
preference.

1. Spatial density models (See Roberts et al. 2016) predict spatial variability of animal
presence based on habitat variables (e.g., sea surface temperature, seafloor depth, etc.).
This model is developed for areas, species, and, when available, specific timeframes
(months or seasons) with sufficient survey data. Therefore, this model cannot be used for
species with low numbers of sightings. In the AFTT action area, this model is available
for certain species along the east coast within the offshore extent of available survey data,
and in the Gulf of Mexico.

2. Design-based density models predict animal density based on survey data. Like spatial
density models, they are applied to areas with survey data. Design-based density models
may be stratified, in which a density is predicted for each sub-region of a survey area,
allowing for better prediction of species distribution across the density model area. In the
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AFTT action area, stratified density models are used for certain species on both the east
coast and the Gulf of Mexico. In addition, a few species’ stratified density models are
applied to areas east of regions with available survey data and cover a substantial portion
of the Atlantic Ocean portion of the AFTT action area.

3. Extrapolative models are used in areas where there is insufficient or no survey data.
These models use a limited set of environmental variables to predict possible species
densities based on environmental observations during actual marine mammal surveys
(See Mannocci et al. 2017). Because some unsurveyed areas have oceanographic
conditions that are very different from surveyed areas (e.g., the Labrador Sea and North
Atlantic gyre) and some species models rely on a very limited data set, the predictions of
some species’ extrapolative density models and some regions of certain species’
extrapolative density models are considered highly speculative. In the AFTT action area,
extrapolative models are typically used east of regions with available survey data and
cover a substantial portion of the Atlantic Ocean of the AFTT action area. Extrapolative
models are not used in the Gulf of Mexico.

4. Existing Relative Environmental Suitability models include a high degree of uncertainty,
but are applied when no other model is available. The majority of the world’s oceans
have not been surveyed in a manner that supports quantifiable density estimation of
marine mammals and sea turtles. In the absence of empirical survey data, information on
known or inferred associations between marine habitat features and (the likelihood of) the
presence of specific species have been used to predict densities using model-based
approaches. These habitat suitability models include Relative Environmental Suitability
models. Habitat suitability models can be used to understand the possible extent and
relative expected concentration of a marine species distribution. These models are
derived from an assessment of the species occurrence in association with evaluated
environmental explanatory variables that results in defining the Relative Environmental
Suitability of a given environment. A fitted model that quantitatively describes the
relationship of occurrence with the environmental variables can be used to estimate
unknown occurrence in conjunction with known habitat suitability. Abundance can thus
be estimated for each Relative Environmental Suitability value based on the values of the
environmental variables, providing a means to estimate density for areas that have not
been surveyed.

2.2.3 Navy Acoustic Effects Model

NAEMO calculates sound energy propagation from sonars and other transducers (as well as air
guns and explosives) during naval activities and the sound received by animat dosimeters.
Animat dosimeters are virtual representations of marine mammals and/or sea turtles distributed
in the area around the modeled naval activity. Each of the animat dosimeters records its
individual sound “dose.” The model bases the distribution of animats over the action area on the
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density values in the Navy Marine Species Density Database (See Section 2.2.2 above) and
distributes animats in the water column proportional to the known time that species spend at
varying depths.

The model accounts for environmental variability in sound propagation with both distance and
depth, as well as boundary interactions, when computing the received sound level of the animats.
The model conducts a statistical analysis based on multiple model runs to compute the potential
acoustic effects on animals. The number of animats for which the thresholds of effects is
exceeded is tallied to estimate the number of times marine mammals or sea turtles could be
affected by the aspects of the proposed activity that generate sound.

Assumptions in the Navy model intentionally err on the side of overestimation when there are
unknowns. Naval activities are modeled as though they would occur regardless of proximity to
marine mammals or sea turtles (i.e., mitigation is not incorporated in the model) and without any
avoidance of the activity by the animals.

The model estimates the impacts caused by individual training and testing events. During any
individual modeled event, impacts on individual animats are considered over 24-hour periods.
The animats do not represent actual animals, but rather allow for a statistical analysis of the
number of instances during which marine mammals or sea turtles may be exposed to sound
levels resulting in an effect. Therefore, the model estimates the number of instances for which an
effects threshold may be exceeded over the course of a year, but does not estimate the number of
individual marine mammals or sea turtles that may be impacted over a year (Navy 2018b). The
model also does not estimate whether a single individual is exposed multiple times.

A more detailed description of NAEMO is available in the technical report Quantifying Acoustic
Impacts on Marine Mammals and Sea Turtles: Methods and Analytical Approach for Phase I11
Training and Testing (Navy 2018b).

As described further in Section 3.4.2, the Navy proposes to implement a series of procedural
mitigation measures designed to minimize or avoid potentially injurious impacts on marine
mammals and sea turtles. The Navy implements mitigation measures when a marine mammal or
sea turtle is observed in the mitigation zone. The mitigation zones encompass the estimated
ranges to injury (including PTS) for sonar sources and much of the range to injury for
explosives. As mentioned previously, NAEMO does not take into account mitigation measures
or animal avoidance behavior when predicting impacts to marine mammals and sea turtles from
acoustic stressors. Therefore, to account for the potential for mitigation measures to minimize
potential impacts on marine mammals and sea turtles, the Navy quantified the potential for
mitigation to reduce model-estimated PTS to TTS for exposures to sonar and other transducers,
and to reduce model-estimated mortality due to injury from exposures to explosives. Two factors
are considered when quantifying the effectiveness of mitigation: (1) the extent to which the type
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of mitigation proposed for a sound producing activity (e.g., active sonar) allows for observation
of the mitigation zone prior to and during the activity; and (2) the sightability of each species that
may be present in the mitigation zone, which is determined by species-specific characteristics
and the viewing platform. In the quantitative analysis, consideration of mitigation measures
means that, for activities where mitigation is feasible, some model-estimated PTS is considered
mitigated to the level of TTS. The impact analysis does not analyze the potential for mitigation
to reduce TTS or behavioral effects. Environmental conditions under which the training or
testing activity could take place are also considered such as the sea surface conditions, weather
(e.g., fog or rain), and day versus night.

The Navy estimated the ability of Navy Lookouts to observe the range to PTS for each training
or testing event. The ability of Navy Lookouts to detect protected species in or approaching the
mitigation zone is dependent on the animal’s presence at the surface and the characteristics of the
animal that influence its sightability (such as group size or surface active behavior). The
behaviors and characteristics of some species may make them easier to detect. For example,
based on small boat surveys between 2000 and 2012 in the Hawaiian Islands, pantropical spotted
dolphins and striped dolphins were frequently observed leaping out of the water. This behavior is
visible from a great distance and likely increases sighting distances and detections of these
species.

The Navy did quantify the potential for animals to actively avoid potentially injurious sound
sources. It is also well-documented (e.g., See Section 9.2.1.1.1.5) that marine mammals and sea
turtles often avoid loud sound sources (e.g., those that could be injurious). Because marine
mammals and sea turtles are assumed to initiate avoidance behavior when exposed to relatively
high received levels of sound within their capacity to detect, an exposed animal could reduce its
cumulative sound energy exposure from something like a sonar event with multiple pings (i.e.,
accumulated sound exposures) by leaving the area. This would reduce risk of both PTS and TTS,
although the quantitative analysis only considers the potential to reduce instances of PTS by
accounting for marine mammals or sea turtles swimming away to avoid repeated high-level
sound exposures. All reductions in PTS impacts from likely avoidance behaviors are instead
considered TTS impacts.

A full description of this process is described in in the technical report Quantitative Analysis for
Estimating Acoustic and Explosive Impacts on Marine Mammals and Sea Turtles (Navy 2018b).

2.3 Criteria and Thresholds to Predict Impacts to Fishes

A description of fish hearing according to their species’ groups and sensitivity to sound is
provided in the Section 7, as well as specific sections related to each sound source. For many of
the acoustic stressors affecting fishes in the action area during the Navy’s training and testing
activities, the Navy relied primarily on the recommendations in the 2014 ANSI Guidelines
(Popper et al. 2014). Where applicable, NMFS worked with the Navy to develop or use other
thresholds based upon what NMFS considers to be the most appropriate given our current

43



Biological and Conference Opinion on Navy
Atlantic Fleet Training and Testing Activities PCTS # FPR-2018-9259

understanding of the effects of anthropogenic sounds on fishes as well as the best available
science on the subject. For fishes, PTS has not been documented in any of the studies researching
fish hearing and potential impairment from various sound sources. This is attributed to the ability
for regeneration of inner ear hair cells in fishes, which differs from other marine animals. For
this reason, thresholds for fish hearing impairment only includes the sound pressure level related
to the potential onset of TTS. A TTS in fishes is considered recoverable, although the rate of
recovery is based upon the degree of the TTS sustained. Thus, auditory damage or impairment in
fishes is considered recoverable over some duration; and auditory thresholds are based solely on
the onset of TTS for fishes.

For auditory impairment (e.g., TTS) and barotrauma (e.g. physical injuries) in fishes, NMFS and
the Navy apply dual metric criteria which includes both a peak pressure metric and SELcum. As
with other marine animals, NMFS also applies an rms threshold for some acoustics sources to
assess whether behavioral responses may be elicited during some sound exposures.

2.3.1 Impulsive Sound Source Criteria (Air Guns and Pile Driving) — Fishes

Impulsive sound sources such as those produced during impact hammer pile driving or air guns
use are known to injure and kill fishes or elicit behavioral responses. For air guns, the Navy
estimated impacts from sound produced by air guns using the recommendations that are
consistent with the ANSI Guidelines (Popper et al. 2014). These dual metric criteria are utilized
to estimate zones of effects related to mortality and injury from air gun exposure. NMFS and the
Navy assume that a specified effect will occur when either metric (peak SPL or SELcum) is met or
exceeded.

In the 2014 ANSI Guidelines, air gun thresholds are derived from the thresholds developed for
impact pile driving exposures (Halvorsen et al. 2012c; Halvorsen et al. 2011c; Halvorsen et al.
2012d). This use of a dual metric criteria is consistent with the current impact hammer criteria
NMEFS applies for fishes with swim bladders (FHWG 2008; Stadler and Woodbury 2009). The
interim criteria developed by the Fisheries Hydroacoustic Working Group (FHWG) include dual
metric criteria wherein the onset of physical injury would be expected if either the peak SPL
exceeds 206 dB re 1 pPa, or the SELcum, exceeds 187 dB re 1 puPa’-s for fish two grams or larger,
or 183 dB 1 pPa’-s for fish smaller than two grams. However, at the time the interim criteria
were developed, very little information was available regarding fish and pile driving effects.
Therefore, the criteria largely used information available from air gun and explosive exposures.
As such, it is also often applied to other impulsive sound sources. In addition, the 2008 interim
criteria did not specifically separate thresholds according to severity of hearing impairment such
as TTS to recoverable injury to mortality, which was done in the 2014 ANSI Guidelines. Nor do
they differentiate between fish with swim bladders and those without, despite the presence of a
swim bladder affecting hearing capabilities and fish sensitivity to sound. The 2008 interim
criteria based the lower SELcum thresholds (187 and 183) upon when TTS or minor injuries
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would be expected to occur. Therefore, the criteria establish the starting point when the whole
spectrum of potential physical effects may occur for fishes, from TTS to minor, recoverable
injury, up to lethal injury (i.e., either resulting in either instantaneous or delayed mortality).
Because some generalized groupings of fish species can be made regarding what is currently
known about fish hearing sensitivities and influence of a swim bladder, we will separate ESA-
listed fishes considered in this consultation based upon those anatomical features which result in
varying degrees of hearing sensitivity (Casper et al. 2012c; Hastings and C. 2009; Popper et al.
2014). Categories and descriptions of hearing sensitivities are further defined in this document
(modified from Popper et al. 2014) as the following':

e Fishes without a swim bladder, but with hearing limited to particle motion detection at
frequencies well below 1 kHz: include giant manta ray, oceanic whitetip shark, scalloped
hammerhead shark, and smalltooth sawfish.

e Fishes with a swim bladder that is not involved in hearing, lack hearing specializations
and primarily detect particle motion at frequencies below 1 kHz include Atlantic salmon,
Atlantic sturgeon, Gulf sturgeon, Nassau grouper, and shortnose sturgeon.

For the Navy training and testing activities, air gun and pile driving thresholds for fishes are
presented in Table 8:

Table 8. Sound exposure criteria for mortality and injury from impulsive sound
sources (air guns and impact hammer pile driving).

. . Onset of Mortality Onset of Injury

Fish Hearing Group
SELcum SPLpeak SELcum SPLpeak

Fishes without a swim ~219 213 ~216 ~213
bladder
Fishes with a swim
bladder not involved 210 > 207 203 > 207
in hearing

Notes: SELcum = Cumulative sound exposure level (decibel referenced to 1 micropascal squared seconds [dB re 1 uPa?-s]),
SPLpeak = Peak sound pressure level (decibel referenced to 1 micropascal [dB re 1 uPa]), > indicates that the given effect
would occur above the reported threshold.

Criteria and thresholds to estimate TTS in fishes exposed to sound produced by air guns are pile
driving are presented below in

Table 9. Exposure to sound produced from an air gun at a cumulative sound exposure level of
186 dB (re 1 puPa’-s) has resulted in TTS in fishes (Popper et al. 2005b)?. TTS is not known to

! The 2014 ANSI Guidelines and the Navy assessment provide distinctions between fish with and without swim
bladders and fish with swim bladders involved in hearing. None of the ESA-listed fish species considered in this
consultation have swim bladders involved with their hearing abilities. Thus, we simplified the distinction to fishes
with or without swim bladders.

2 This is also slightly more conservative than the 2008 interim pile driving criteria of 187 SELcym.
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occur in fishes without a swim bladder, but would likely occur above 186 dB SELcum (re 1 pPa’-
S).

Table 9. Fish hearing group sound exposure criteria for TTS from impulsive
sound sources (air guns and impact hammer pile driving).

Fish Hearing Group TTS (SELcum)
Fishes without a swim bladder NC
Fishes with a swim bladder not involved in hearing > 186

Notes: TTS = Temporary Threshold Shift, SELcum = Cumulative sound exposure level (decibel referenced to 1 micropascal
squared seconds [dB re 1 uPa?-s]), NC = effects from exposure to sound produced by air guns is considered to be unlikely,
therefore no criteria are reported, > indicates that the given effect would occur above the reported threshold.

For potential behavioral responses of fishes (i.e. sub-injury) from exposure to anthropogenic
sounds, there are no formal criteria yet established. This is largely due to the sheer diversity of
fishes, their life histories and behaviors, as well as the inherent difficulties conducting studies
related to fish behavior in the wild. NMFS applies a conservative threshold of 150 dB rms (re 1
pPa) to assess potential behavioral responses of fishes from acoustic stimuli, described below.

In a study conducted by Fewtrell (2003), fish were exposed to air guns and observed to exhibit
alarm responses from sound levels of 158 to 163 dB (re 1 pPa). In addition, when the 2008
criteria were being developed, one of the technical panel experts, Dr. Mardi Hastings,
recommended a “safe limit” of fish exposure, meaning where no injury would be expected to
occur to fishes from sound exposure, set at 150 dB rms (re 1 pPa) based upon her research
(Hastings 1990a; referenced in Sonalysts 1997). This “safe limit” was also referenced in a
document investigating fish effects from underwater sounds generated from construction
(Sonalysts 1997) where the authors mention two studies conducted by Dr. Hastings that noted no
physical damage to fishes occurred when exposed to sound levels of 150 dB rms at frequencies
between 100-2,000 Hz. In that same report, the authors noted they also observed fish behavioral
responses during sound exposure of 160 dB rms, albeit at very high frequencies. More recently,
Fewtrell and Mccauley (2012) exposed fishes to air gun sound between 147-151 dB SEL, and
observed alarm responses in fishes as well as tightly grouped swimming or fast swimming
speeds'.

None of the current research available on fish behavioral response to sound make
recommendations for a non-injury threshold. The studies mentioned here, as with most data
available on behavioral responses to anthropogenic sound for fishes, have been obtained through
controlled laboratory studies. In other cases, behavioral studies have been conducted in the field
with caged fish. Research on fish behaviors has demonstrated that caged fish do not show normal
behavioral responses which makes it difficult to extrapolate caged fish behavior to wild,

! A more thorough discussion of fish behavior and sound criteria is provided in the effects analyses for individual
sound sources later in this document.
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unconfined fishes (Hawkins et al. 2014; Popper and N. 2014). It is also important to mention,
that some of the information regarding fish behavior while exposed to anthropogenic sounds has
been obtained from unpublished documents such as monitoring reports, grey literature, or other
non-peer reviewed documents with varying degrees of quality. Therefore, behavioral effects
from anthropogenic sound exposure remains poorly understood for fishes, especially in the wild.
Nonetheless, potential behavioral responses must be considered as an effect of acoustic stressors
on ESA-listed fishes. For the reasons discussed, and until new data indicate otherwise, NMFS
believes a 150 dB rms (re 1 pPa) threshold for behavioral responses of fishes is appropriate. This
criterion is used as a guideline to establish a sound level where responses of fishes may occur
and could be a concern. For ESA-listed fishes, NMFS applies this criterion when considering the
life stage affected, and any adverse effects that could occur from behavioral responses such as
attentional disruption, which could lead to reduced foraging success, impaired predatory
avoidance, leaving protective cover, release of stress hormones affecting growth rates, poor
reproductive success rates and disrupted migration.

2.3.2 Sonar — Fishes

General categories and characteristics of Navy sonar systems proposed for use during activities
considered are described in Section 6.1.3 (Sonar and Other Transducers). All ESA-listed fishes
have the potential to be exposed to sonar and other transducers during Navy activities included in
this biological opinion. Direct injury from sonar and other transducers is considered highly
unlikely because injury from sound levels produced from sonar has not been documented in
fishes (Halvorsen et al. 2012e; Kane et al. 2010; Popper et al. 2014; Popper et al. 2007; Popper et
al. 2013). The sound characteristics (e.g., non-impulsive) of sonar are considered to pose less
risk to fishes because they have lower peak pressures and slow rise times. These non-impulsive,
sound sources lack the strong shock wave such as that produced from an explosion. The most
probable impacts from exposure to sonar and other transducers would be in the form of TTS and
would likely occur after a long duration of exposure at low frequencies, longer than most of the
sonar exposures that would occur during Navy training and testing activities. Therefore, in order
to evaluate the effects of sonar use during Navy activities, NMFS and the Navy use the criteria
for sonar and fishes based upon the recommendations provided in the 2014 ANSI Guidelines.
These are provided in Table 10.
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Table 10. Sound exposure criteria for TTS from sonar (Navy 2017a).

] . TTS from Low-Frequency TTS from Mid-Frequency
L0 s T BT Sonar (SELcum) Sonar (SELcum)
Fishes without a swim bladder NC NC
Flshes Wlth a swim bladder not involved 210 NC
in hearing

Notes: TTS = Temporary Threshold Shift, SELcum = Cumulative sound exposure level (decibel referenced to 1 micropascal
squared seconds [dB re 1 uPa?-s]), NC = effects from exposure to sonar is considered to be unlikely, therefore no criteria
are reported, > indicates that the given effect would occur above the reported threshold.

2.3.3 Explosives — Fishes

For explosives, this consultation used the mortality criteria provided in the 2014 ANSI
Guidelines, which also divides fish according to presence of a swim bladder and if the swim
bladder is involved in hearing (described above). The 2014 ANSI Guidelines did not suggest
numeric thresholds for injury or TTS due to explosives. Therefore, the Navy’s AFTT Phase I11
BA (Navy 2017a) and the AFTT Draft EIS/OEIS (Navy 2017c) proposed to use the impact pile
driving and air gun injury thresholds suggested by the ANSI Guidelines as surrogates. These
criteria are used for this consultation as numeric thresholds for injury and TTS in fishes.

Because we have no way of estimating the abundance and assemblage of fishes with or without
these characteristics, NMFS assumes the zone of impact would encompass the distance it would
take for the sound wave to reach the criteria for the most sensitive fish species. The onset of the
lowest level of injury along the injury continuum, in this case would be either greater than 203
dB peak re 1 puPa, or greater than 186 dB SELcum dB re 1 puPa’-s as indicated provided in Table
11.

Table 11. Sound exposure criteria for mortality, injury, and TTS from explosives
(Navy 2017a).

Onset of
. Onset of Injur TTS

Fish Hearing Group Mortality U

SPLpeak SELcum SPLpeak (SELC“m)
Fishes without a swim 229 > 216 ~213 NC
bladder
Fishes with a swim > 186
bladder not involved in 229 203 > 207
hearing

Notes: SEL«um = Cumulative sound exposure level (decibel referenced to 1 micropascal squared seconds [dB re
1 pPa?-s]), SPLpeak = Peak sound pressure level (decibel referenced to 1 micropascal [dB re 1 uPaj), >
indicates that the given effect would occur above the reported threshold. TTS = Temporary Threshold Shift.
NC = no criteria, > indicates that the given effect would occur above the reported threshold.
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During consultation, the Navy proposed an alternative peak pressure threshold for onset of injury
in fishes from explosives (i.e., 220 dB peak re 1 pPa) compared with the criteria included in the
Navy’s BA (Navy 2017a) and the AFTT Draft EIS/OEIS (Navy 2017c). The alternative
threshold is based on a compilation of data from a variety of studies on the effects of explosives
on fishes with swimbladders (Gaspin 1975; Gaspin et al. 1976; Hubbs and Rechnitzer 1952a;
Settle et al. 2002; Yelverton et al. 1975b) and is described in further detail in the Navy’s
FEIS/OEIS. Note that while we did not use this peak pressure threshold in this consultation, the
threshold we did use in this consultation is more protective of the species considered in this
opinion (i.e., the threshold we used is lower). We will evaluate the use of the Navy’s alternative
threshold for future consultations.
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3 DESCRIPTION OF THE PROPOSED ACTION

“Action” means all activities or programs of any kind authorized, funded, or carried out, in
whole or in part, by federal agencies. “Action Area” means all areas to be affected directly or
indirectly by the Federal “action” and not merely the immediate area involved in the action. 50
C.F.R. §402.02.

The Navy proposes to conduct military readiness training and testing (“testing” includes
research, development, testing and evaluation) activities in the AFTT action area (Figure 8).
These military readiness (training and testing) activities include the use of active sonar and
explosives within existing range complexes and testing ranges, in high seas areas of the Atlantic
Ocean along the eastern coast of North America, the Gulf of Mexico, in portions of the
Caribbean Sea, at Navy pier side locations, within port transit channels, near civilian ports, and
in bays, harbors, and inshore waterways (e.g., lower Chesapeake Bay). These military readiness
activities are representative of training and testing the Navy has been conducting in the AFTT
action area for decades.

The NMFS Permits Division proposes to promulgate regulations pursuant to the MMPA, as
amended (16 U.S.C. 1361 et seq.) for the Navy to “take” marine mammals incidental to AFTT
activities. The regulations propose to authorize the issuance of an LOA that will allow the Navy
to “take” marine mammals incidental to their training and testing activities. The Permits
Division’s proposed regulations are available at the following website:
https://www.federalregister.gov/documents/2018/03/13/2018-04517/taking-and-importing-
marine-mammals-taking-marine-mammals-incidental-to-the-us-navy-training-and. This
consultation considers the MMPA regulations for the Navy to “take” marine mammals incidental
to AFTT activities, as modified during ESA consultation. The final MMPA regulations, upon
publication, will be available at the following website:
https://www.fisheries.noaa.gov/national/marine-mammal-protection/incidental-take-
authorizations-military-readiness-activities. Note that this biological opinion was issued prior to
the publication of the final MMPA regulations in the Federal Register. We anticipate that, upon

publication, the MMPA regulations will reflect the mitigation and monitoring measures proposed
by the Navy and/or agreed to during ESA consultation (a description of the mitigation measures
is in Section 3.4.2 of this opinion). We also anticipate that the levels of take of ESA-listed
marine mammals authorized under the final MMPA regulations and LOA will be consistent with
those analyzed in this opinion. Upon publication, we will review the MMPA regulations to
ensure these conditions are met. If administrative changes are needed following publication of
the MMPA regulations, we will update the biological opinion to reflect these changes. If more
substantive changes are needed, the reinitiation triggers described in Section 15 may apply.
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Figure 8. Atlantic Fleet Training and Testing Study Area (i.e., the action area).
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For the training activities considered during consultation, Naval personnel (Sailors and Marines)
first undergo entry-level (or schoolhouse) training, which varies according to their assigned
warfare community (aviation, surface warfare, submarine warfare, and expeditionary warfare)
and the community’s unique requirements. Personnel then train within their warfare community
at sea in preparation for deployment. For the testing activities considered during consultation, the
Navy researches, develops, tests, and evaluates new platforms, systems, and technologies,
collectively known as testing. Many tests require realistic conditions at sea and can range from
testing new software to complex operations of multiple systems and platforms. Testing activities
may occur independent of or in conjunction with training activities.

The sections below (Sections 3.1, 3.2, 3.3, and 3.4) provide greater detail on the Navy’s
proposed training and testing activities in the action area. The NMFS Permits Division proposes
to promulgate regulations pursuant to the MMPA for the Navy to “take” marine mammals
incidental to these activities. We present information on the locations where activities are
proposed to occur, describe the specific types of activities proposed, and present information on
the levels of activities proposed in the different locations. We conclude this section by presenting
information on the standard operating procedures and mitigation measures that will be
implemented by the Navy as part of the training and testing activities.

3.1 Location

Proposed activities will occur in the action area (Figure 8), which includes areas of the western
Atlantic Ocean along the east coast of North America, portions of the Caribbean Sea, and the
Gulf of Mexico. The action area begins at the mean high tide line along the U.S. coast and
extends east to the 45-degree west longitude line, north to the 65-degree north latitude line, and
south to approximately the 20-degree north latitude line. The action area also includes Navy
pierside locations and port transit channels, bays, harbors, and inshore waterways, and civilian
ports where training and testing occurs. The action area covers approximately 2.6 million square
nautical miles (NM?) of ocean area and includes designated Navy range complexes and
associated OPAREAs and special use airspace. While the action area is very large, the majority
of Navy training and testing activities occur in designated range complexes and testing ranges,
which occupy a much smaller portion of the action area.

A Navy range complex consists of geographic areas that include a water component (above and
below the surface) an airspace, and may include a land component where training and testing of
military platforms, tactics, munitions, explosives, and electronic warfare systems occur.’ Range
complexes include established operating areas and special use airspace, which may be further
divided to provide better control of the area for safety reasons. The terms used to describe the
components of the range complexes are described below:

° Land components associated with the range complexes and testing ranges are not included in the action area
because no activities on these land areas are included as part of the proposed action.
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e Airspace

0 Special Use Airspace. Types of special use airspace most commonly found in range
complexes include the following:

Restricted Areas. Airspace where aircraft are subject to restriction due to the
existence of unusual, often invisible hazards (e.g., release of ordnance) to aircraft.
Some areas are under strict control of the Department of Defense (DoD) and some
are shared with non-military agencies.

Warning Areas. Areas of defined dimensions, extending from 3 NM outward from
the coast of the United States, which serve to warn non-participating aircraft of
potential danger.

Air Traffic Control Assigned Airspace. Airspace of defined vertical/lateral
limits, assigned by Air Traffic Control, for the purpose of providing air traffic
segregation between the specified activity being conducted within the assigned
airspace and other instrument flight rules traffic.

e Sea and Undersea Space

0 Operating Areas (OPAREAs). An ocean area defined by geographic coordinates

with defined surface and subsurface areas and associated special use airspace.
OPAREAs include restricted areas, which are defined water areas for the purpose
of prohibiting or limiting public access to the area. Restricted areas generally
provide security for government property and also provide protection to the public
from the risks of damage or injury arising from the government's use of that area.

The range complexes and testing ranges are described in the following sections. The action area

also includes various bays, harbors, inshore waterways, and pierside locations, which are within
the boundaries of the range complexes. These areas are described in Section 3.1.10.

3.1.1 Northeast Range Complexes

The Northeast Range Complexes include the Boston Range Complex, Narragansett Bay Range
Complex, and Atlantic City Range Complex (Figure 9). These range complexes span 761 miles
along the coast from Maine to New Jersey. The Northeast Range Complexes include special use

airspace with associated warning areas and surface and subsurface sea space of the Boston
OPAREA, Narragansett Bay OPAREA, and Atlantic City OPAREA.
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Figure 9. Northeast and Mid-Atlantic region of the action area.

Airspace — The Northeast Range Complexes include over 25,000 NM? of special use airspace.
The altitude at which aircraft may fly varies from just above the surface to 60,000 feet (ft),
except for one specific warning area (W-107A) in the Atlantic City Range Complex, which is
from 18,000 ft to unlimited altitudes. Six warning areas are located within the Northeast Range

Complexes.

Sea and Undersea Space — The Northeast Range Complexes include three OPAREAs—Boston,
Narragansett Bay, and Atlantic City. These OPAREAs encompass over 45,000 NM? of sea space
and undersea space. The Boston, Narragansett Bay, and Atlantic City OPAREAs are offshore of
the states of Maine, New Hampshire, Massachusetts, Rhode Island, Connecticut, New York, and
New Jersey. The OPAREAs of the three complexes are outside 3 NM but within 200 NM from

shore.

3.1.2 Naval Undersea Warfare Center Division, Newport Testing Range

The Naval Undersea Warfare Center Division, Newport Testing Range includes the waters of
Narragansett Bay, Rhode Island Sound, Block Island Sound, Buzzards Bay, Vineyard Sound,

and Long Island Sound (Figure 9).
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Airspace — A portion of Naval Undersea Warfare Center Division, Newport Testing Range is
under restricted area R-4105A, known as No Man’s Land Island. A minimal amount of testing
occurs in the airspace within Naval Undersea Warfare Center Division, Newport Testing Range.

Sea and Undersea Space — Three restricted areas are located within the area of the Naval
Undersea Warfare Center Division, Newport Testing Range:

e (Coddington Cove restricted area, adjacent to Naval Undersea Warfare Center Division,
Newport

e Narragansett Bay Restricted Area (6.1 NM? area surrounding Gould Island) including the
Hole Test Area and the North Test Range

e Rhode Island Sound Restricted Area, a rectangular box (27.2 NM?) located in Rhode
Island and Block Island Sounds

3.1.3 Virginia Capes Range Complex

The Virginia Capes Range Complex spans 270 miles along the coast from Delaware to North
Carolina from the shoreline to 155 NM seaward (Figure 9). The Virginia Capes Range Complex
includes special use airspace with associated warning and restricted areas, and surface and
subsurface sea space of the Virginia Capes OPAREA. The Virginia Capes Range Complex also
includes established mine warfare training areas located within the lower Chesapeake Bay and
off the coast of Virginia.

Airspace — The Virginia Capes Range Complex includes over 28,000 NM? of special use
airspace. Flight altitudes range from surface to unlimited altitudes. Five warning areas are
located within the Virginia Capes Range Complex. Restricted airspace extends from the
shoreline to approximately the 3 NM state territorial sea limit within the Virginia Capes Range
Complex and is designated as R-6606.

Sea and Undersea Space — The Virginia Capes Range Complex shore boundary roughly follows
the shoreline from Delaware to North Carolina; the seaward boundary extends 155 NM into the
Atlantic Ocean proximate to Norfolk, Virginia. The Virginia Capes OPAREA encompasses over
27,000 NM? of sea space and undersea space. The Virginia Capes OPAREA is offshore of the
states of Delaware, Maryland, Virginia, and North Carolina.

3.1.4 Navy Cherry Point Range Complex

The Navy Cherry Point Range Complex, off the coast of North Carolina and South Carolina,
encompasses the sea space from the shoreline to 120 NM seaward. The Navy Cherry Point
Range Complex includes special use airspace with associated warning areas and surface and
subsurface sea space of the Cherry Point OPAREA (Figure 7). The Navy Cherry Point Range
Complex is adjacent to the U.S. Marine Corps Cherry Point and Camp Lejeune Range
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Complexes associated with Marine Corps Air Station Cherry Point and Marine Corps Base

Camp Lejeune.
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Figure 7. Southeast region of the action area.

Airspace — The Navy Cherry Point Range Complex includes over 18,000 NM? of special use
airspace. The airspace varies from the surface to unlimited altitudes. A single warning area is
located within the Navy Cherry Point Range Complex.

Sea and Undersea Space — The Navy Cherry Point Range Complex is roughly aligned with the
shoreline and extends out 120 NM into the Atlantic Ocean. The Navy Cherry Point OPAREA
encompasses over 18,000 NM? of sea space and undersea space.

3.1.5 Jacksonville Range Complex

The Jacksonville Range Complex spans 520 miles along the coast from North Carolina to Florida
from the shoreline to 250 NM seaward. The Jacksonville Range Complex includes special use
airspace with associated warning areas and surface and subsurface sea space of the Charleston
and Jacksonville OPAREAs. The Undersea Warfare Training Range (USWTR) is located within
the Jacksonville Range Complex (Figure 7).
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Airspace — The Jacksonville Range Complex includes approximately 40,000 NM? of special use
airspace. Flight altitudes range from the surface to unlimited altitudes. Nine warning areas are
located within the Jacksonville Range Complex.

Sea and Undersea Space — The Jacksonville Range Complex shore boundary roughly follows the
shoreline and extends out 250 NM into the Atlantic Ocean proximate to Jacksonville, Florida.
The Jacksonville Range Complex includes two OPAREAs: Charleston and Jacksonville.
Combined, these OPAREAs encompass over 50,000 NM? of sea space and undersea space. The
Charleston and Jacksonville OPAREAs are offshore of the states of North Carolina, South
Carolina, Georgia, and Florida. The Undersea Warfare Training Range is located within the
Jacksonville Range Complex.

3.1.6 Naval Surface Warfare Center Carderock Division, South Florida Ocean
Measurement Facility Testing Range

The Naval Surface Warfare Center Carderock Division operates the South Florida Ocean
Measurement Facility Testing Range (SFOMF), an offshore testing area in support of various
Navy and non-Navy programs. The SFOMF is located adjacent to the Port Everglades entrance
channel in Fort Lauderdale, Florida (Figure 7). The test area at the SFOMF includes an extensive
cable field located within a restricted anchorage area and two designated submarine OPAREAs.

Airspace — The SFOMF does not have associated special use airspace. The airspace adjacent to
the SFOMF is managed by the Fort Lauderdale International Airport. Air operations at the
SFOMF are coordinated with Fort Lauderdale International Airport by the air units involved in
the testing events.

Sea and Undersea Space — The SFOMF is divided into four subareas:

e The Port Everglades Shallow Submarine OPAREA is a 120-NM? area that encompasses
nearshore waters from the shoreline to 900 ft deep and 8 NM offshore.

e The Training Minefield is a 41-NM? area used for special purpose surface ship and
submarine operations where the test vessels are restricted from maneuvering and require
additional protection. This Training Minefield encompasses waters from 60 to 600 ft
deep and from 1 to 3 NM offshore.

e The Port Everglades Deep Submarine OPAREA is a 335-NM? area that encompasses the
offshore range from 900 to 2,500 ft in depth and from 9 to 25 NM offshore.

e The Port Everglades Restricted Anchorage Area is an 11-NM? restricted anchorage area
ranging in depths from 60 to 600 ft where the majority of the SFOMF cables run from
offshore sensors to the shore facility and where several permanent measurement arrays
are used for vessel signature acquisition.

57



Biological and Conference Opinion on Navy
Atlantic Fleet Training and Testing Activities PCTS # FPR-2018-9259

3.1.7 Key West Range Complex

The Key West Range Complex (KWRC) lies off the southwestern coast of mainshore Florida
and along the southern Florida Keys, extending seaward into the Gulf of Mexico 150 NM and
south into the Straits of Florida 60 NM. The KWRC includes special use airspace with associated
warning areas and surface and subsurface sea space of the Key West OPAREA (Figure 10).
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Figure 10. Gulf of Mexico region of the action area.

Airspace — The KWRC includes over 20,000 NM? of special use airspace. Flight altitudes range
from the surface to unlimited altitudes. Eight warning areas, Bonefish Air Traffic Control
Assigned Airspace, and Tortugas Military OPAREA are located within the KWRC.

Sea and Undersea Space — The Key West OPAREA is over 8,000 NM? of sea space and
undersea space south of Key West, Florida.

3.1.8 Naval Surface Warfare Center, Panama City Division Testing Range

The Naval Surface Warfare Center, Panama City Division Testing Range is located off the
panhandle of Florida and Alabama, extending from the shoreline to 120 NM seaward, and
includes St. Andrew Bay. Naval Surface Warfare Center, Panama City Division Testing Range
also includes special use airspace and offshore surface and subsurface waters of offshore
OPAREAs (Figure 10).
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Airspace — Special use airspace associated with Naval Surface Warfare Center, Panama City
Division Testing Range includes three warning areas.

Sea and Undersea Space — The Naval Surface Warfare Center, Panama City Division Testing
Range includes the waters of St. Andrew Bay and the sea space within the Gulf of Mexico from
the mean high tide line to 120 NM offshore. The Panama City OPAREA covers just over 3,000
NM? of sea space and lies off the coast of the Florida panhandle. The Pensacola OPAREA lies
off the coast of Alabama and Florida west of the Panama City OPAREA and totals just under
5,000 NM?,

3.1.9 Gulf of Mexico Range Complex

Unlike most of the range complexes previously described, the Gulf of Mexico Range Complex
includes geographically separated areas throughout the Gulf of Mexico. The Gulf of Mexico
Range Complex includes special use airspace with associated warning areas and restricted
airspace and surface and subsurface sea space of the Panama City, Pensacola, New Orleans, and
Corpus Christi OPAREAs (Figure 10).

Airspace — The Gulf of Mexico Range Complex includes approximately 20,000 NM? of special
use airspace. Flight altitudes range from the surface to unlimited altitudes. Six warning areas are
located within the Gulf of Mexico Range Complex. Restricted airspace associated with the
Pensacola OPAREA, designated R-2908, extends from the shoreline to approximately 3 NM
offshore.

Sea and Undersea Space — The Gulf of Mexico Range Complex encompasses approximately
17,000 NM? of sea and undersea space and includes 285 NM of coastline. The OPAREASs span
from the eastern shores of Texas to the western panhandle of Florida. They are described as
follows:

e Panama City OPAREA lies off the coast of the Florida panhandle and totals
approximately 3,000 NM?2,

e Pensacola OPAREA lies off the coast of Florida west of the Panama City OPAREA and
totals approximately 4,900 NM?.

e New Orleans OPAREA lies off the coast of Louisiana and totals approximately 2,600
NM?,

e Corpus Christi OPAREA lies off the coast of Texas and totals approximately 6,900 NM?>.

3.1.10 Inshore Locations

Although included within the boundaries of the range complexes described above, various
inshore locations, including piers, bays, and civilian ports, are identified below as some activities
are proposed to occur only at these inshore locations (Figure 9).
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Figure 9. Inshore locations within the action area.
3.1.10.1 Pierside Locations

Pierside locations include channels and transit routes in ports and facilities associated with the
following Navy ports and naval shipyards:

Portsmouth Naval Shipyard, Kittery, Maine

Naval Submarine Base New London, Groton, Connecticut

Naval Station Norfolk, Norfolk, Virginia

Joint Expeditionary Base Little Creek-Fort Story, Virginia Beach, Virginia
Norfolk Naval Shipyard, Portsmouth, Virginia

Naval Submarine Base Kings Bay, Kings Bay, Georgia

Naval Station Mayport, Jacksonville, Florida

Port Canaveral, Cape Canaveral, Florida

Navy contractor shipyards in the following cities are also in the action area:

Bath, Maine

Groton, Connecticut
Newport News, Virginia
Mobile, Alabama
Pascagoula, Mississippi
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3.1.10.2 Bays, Harbors, and Inshore Waterways
Inshore waterways used for training and testing activities include the following:

e Narragansett Bay Range Complex/Naval Undersea Warfare Center Division, Newport
Testing Range: Thames River, Narragansett Bay

e Virginia Capes Range Complex: Lower Chesapeake Bay, James River and tributaries,
York River, Broad Bay

e Jacksonville Range Complex: southeast Kings Bay, Cooper River, St. Johns River

e KWRC: Truman Harbor, Demolition Key

e Gulf of Mexico Range Complex/Naval Surface Warfare Center, Panama City Division: St.
Andrew Bay

3.1.10.3 Civilian Ports

Civilian ports identified for civilian port defense training events include the following:

Boston, Massachusetts

Earle, New Jersey

Delaware Bay, Delaware
Hampton Roads, Virginia
Morehead City, North Carolina
Wilmington, North Carolina
Kings Bay, Georgia
Mayport, Florida

Port Canaveral, Florida
Tampa, Florida

Beaumont, Texas

Corpus Christi, Texas

e Savannah, Georgia

3.2 Primary Mission Areas

The Navy categorizes its activities into functional warfare areas called primary mission areas.
These activities generally fall into the following seven primary mission areas:

air warfare

amphibious warfare
anti-submarine warfare
electronic warfare
expeditionary warfare
mine warfare

surface warfare

Most activities proposed by the Navy are categorized into one of these primary mission areas,
though the testing community has three additional categories of activities for vessel evaluation,
unmanned systems, and acoustic and oceanographic science and technology. Activities that do
not fall within these areas are listed as “other activities” below. Each warfare community
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(surface, subsurface, aviation, and expeditionary warfare) may train in some or all of these
primary mission areas. The research and acquisition community also categorizes most, but not
all, of its testing activities under these primary mission areas.

A detailed description of the sonar, munitions, targets, systems and other material used during
training and testing activities within these primary mission areas is provided in Appendix A
(Navy Activity Descriptions) of the AFTT DEIS/Overseas EIS (OEIS; Navy 2017c¢).

3.2.1 Air Warfare

The mission of air warfare is to destroy or reduce enemy air and missile threats (including
unmanned airborne threats). Aircraft conduct air warfare through radar search, detection,
identification, and engagement of airborne threats. Surface ships conduct air warfare through an
array of modern anti-aircraft weapon systems such as aircraft detecting radar, naval guns linked
to radar-directed fire-control systems, surface-to-air missile systems, and radar-controlled
cannons for close-in point defense.

Testing of air warfare systems is required to ensure the equipment is fully functional under the
conditions in which it will be used. Tests may be conducted on radar and other early warning
detection and tracking systems, new guns or gun rounds, and missiles. Testing of these systems
may be conducted on new ships and aircraft, and on existing ships and aircraft following
maintenance, repair, or modification. For some systems, tests are conducted periodically to
assess operability. Additionally, tests may be conducted in support of scientific research to assess
new and emerging technologies.

3.2.2 Amphibious Warfare

The mission of amphibious warfare is to project military power from the sea to the shore (i.e.,
attack a threat on land by a military force embarked on ships) through the use of naval firepower
and expeditionary landing forces. Amphibious warfare operations include small unit
reconnaissance or raid missions to large-scale amphibious exercises involving multiple ships and
aircraft combined into a strike group.

Amphibious warfare training ranges from individual, crew, and small unit events to large task
force exercises. Individual and crew training include amphibious vehicles and naval gunfire
support training. Such training includes shore assaults, boat raids, airfield or port seizures, and
reconnaissance. Large-scale amphibious exercises involve ship-to-shore maneuver, naval fire
support, such as shore bombardment, air strikes, and attacks on targets that are in close proximity
to friendly forces.

Testing of guns, munitions, aircraft, ships, and amphibious vessels and vehicles used in
amphibious warfare are often integrated into training activities and, in most cases, the systems
are used in the same manner in which they are used for fleet training activities. Amphibious
warfare tests, when integrated with training activities or conducted separately as full operational
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evaluations on existing amphibious vessels and vehicles following maintenance, repair, or
modernization, may be conducted independently or in conjunction with other amphibious ship
and aircraft activities. Testing is performed to ensure effective ship-to-shore coordination and
transport of personnel, equipment, and supplies. Tests may also be conducted periodically on
other systems, vessels, and aircraft intended for amphibious operations to assess operability and
to investigate efficacy of new technologies.

3.2.3 Anti-Submarine Warfare

The mission of anti-submarine warfare is to locate, neutralize, and defeat hostile submarine
forces that threaten Navy forces. Anti-submarine warfare is based on the principle that
surveillance and attack aircraft, ships, and submarines all search for hostile submarines. These
forces operate together or independently to gain early warning and detection and to localize,
track, target, and attack submarine threats.

Anti-submarine warfare training addresses basic skills such as detecting and classifying
submarines, as well as evaluating sounds to distinguish between enemy submarines and friendly
submarines, ships, and marine life. More advanced training integrates the full spectrum of anti-
submarine warfare from detecting and tracking a submarine to attacking a target using either
exercise torpedoes (i.e., torpedoes that do not contain a warhead) or simulated weapons. These
integrated anti-submarine warfare training exercises are conducted in coordinated, at-sea training
events involving submarines, ships, and aircraft.

Testing of anti-submarine warfare systems is conducted to develop new technologies and assess
weapon performance and operability with new systems and platforms, such as unmanned
systems. Testing uses ships, submarines, and aircraft to demonstrate capabilities of torpedoes,
missiles, countermeasure systems, and underwater surveillance and communications systems.
Tests may be conducted as part of a large-scale fleet training event involving submarines, ships,
fixed-wing aircraft, and helicopters. These integrated training events offer opportunities to
conduct research and acquisition activities and to train aircrew in the use of new or newly
enhanced systems during a large-scale, complex exercise.

3.2.4 Electronic Warfare

The mission of electronic warfare is to degrade the enemy’s ability to use electronic systems,
such as communication systems and radar, and to confuse or deny them the ability to defend
their forces and assets. Electronic warfare is also used to detect enemy threats and counter their
attempts to degrade the electronic capabilities of the Navy.

Typical electronic warfare training activities include threat avoidance, signals analysis for
intelligence purposes, and use of airborne and surface electronic jamming devices to defeat
tracking and communications systems.

63



Biological and Conference Opinion on Navy
Atlantic Fleet Training and Testing Activities PCTS # FPR-2018-9259

Testing of electronic warfare systems is conducted to improve the capabilities of systems and
ensure compatibility with new systems. Testing involves the use of aircraft, surface ships, and
submarine crews to evaluate the effectiveness of electronic systems. Similar to training activities,
typical electronic warfare testing activities include the use of airborne and surface electronic
jamming devices, including testing chaff and flares, to defeat tracking and communications
systems. Chaff tests evaluate newly developed or enhanced chaff, chaff dispensing equipment, or
modified aircraft systems’ use against chaff deployment. Flare tests evaluate deployment
performance and crew competency with newly developed or enhanced flares, flare dispensing
equipment, or modified aircraft systems’ use against flare deployment.

3.2.5 Expeditionary Warfare

The mission of expeditionary warfare is to provide security and surveillance in the littoral (at the
shoreline), riparian (along a river), and coastal environments. Expeditionary warfare is wide
ranging and includes defense of harbors, operation of remotely operated vehicles, defense against
swimmers, and boarding/seizure operations.

Expeditionary warfare training activities include underwater construction team training, dive and
salvage operations, and insertion/extraction via air, surface, and subsurface platforms.

3.2.6 Mine Warfare

The mission of mine warfare is to detect, classify, and avoid or neutralize (disable) mines to
protect Navy ships and submarines and to maintain free access to ports and shipping lanes. Mine
warfare also includes offensive mine laying to gain control of or deny the enemy access to sea
space. Naval mines can be laid by ships, submarines, or aircratft.

Mine warfare neutralization training includes exercises in which ships, aircraft, submarines,
underwater vehicles, unmanned vehicles, or marine mammal detection systems search for mine
shapes. Personnel train to destroy or disable mines by attaching underwater explosives to or near
the mine or using remotely operated vehicles to destroy the mine.

Testing and development of mine warfare systems is conducted to improve sonar, laser, and
magnetic detectors intended to hunt, locate, and record the positions of mines for avoidance or
subsequent neutralization. Mine warfare testing and development falls into two primary
categories: mine detection and classification, and mine countermeasure and neutralization. Mine
detection and classification testing involve the use of air, surface, and subsurface vessels and
uses sonar, including towed and side-scan sonar, and unmanned vehicles to locate and identify
objects underwater. Mine detection and classification systems are sometimes used in conjunction
with a mine neutralization system. Mine countermeasure and neutralization testing include the
use of air, surface, and subsurface units to evaluate the effectiveness of tracking devices,
countermeasure and neutralization systems, and general purpose bombs to neutralize mine
threats. Most neutralization tests use mine shapes, or non-explosive practice mines, to evaluate a
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new or enhanced capability. For example, during a mine neutralization test, a previously located
mine is destroyed or rendered nonfunctional using a helicopter or manned/unmanned surface
vehicle based system that may involve the deployment of a towed neutralization system.

A small percentage of mine warfare tests require the use of high-explosive mines to evaluate and
confirm the ability of the system to neutralize a high-explosive mine under operational
conditions. The majority of mine warfare systems are deployed by ships, helicopters, and
unmanned vehicles. Tests may also be conducted in support of scientific research to support
these new technologies.

3.2.7 Surface Warfare

The mission of surface warfare is to obtain control of sea space from which naval forces may
operate and entails offensive action against other surface, subsurface, and air targets while also
defending against enemy forces. In surface warfare, aircraft use cannons, air-launched cruise
missiles, or other precision-guided munitions; ships employ torpedoes, naval guns, and surface-
to-surface missiles; and submarines attack surface ships using torpedoes or submarine-launched,
anti-ship cruise missiles.

Surface warfare training includes surface-to-surface gunnery and missile exercises, air-to-surface
gunnery and missile exercises, and submarine missile or torpedo launch events, and other
munitions against surface targets.

Testing of weapons used in surface warfare is conducted to develop new technologies and to
assess weapon performance and operability with new systems and platforms, such as unmanned
systems. Tests include various air-to-surface guns and missiles, surface-to-surface guns and
missiles, and bombing tests. Testing events may be integrated into training activities to test
aircraft or aircraft systems in the delivery of ordnance on a surface target. In most cases the
tested systems are used in the same manner in which they are used for fleet training activities.

3.3 Proposed Training and Testing Activities

The Navy proposes to conduct military readiness training and testing activities into the
reasonably foreseeable future, as necessary to meet current and future readiness requirements.
The Navy has been conducting military readiness activities in the action area for well over a
century and with active sonar for over 70 years. The tempo and types of training and testing
activities have fluctuated because of the introduction of new technologies, the evolving nature of
international events, advances in warfighting doctrine and procedures, and changes in force
structure (organization of ships, weapons, and personnel). Such developments influence the
frequency, duration, intensity, and location of required training and testing activities. The types
and numbers of activities proposed by the Navy reflect the most up-to-date compilation of
training and testing activities deemed necessary to accomplish military readiness requirements
and account for fluctuations in training and testing in order to meet evolving or emergent

65



Biological and Conference Opinion on Navy
Atlantic Fleet Training and Testing Activities PCTS # FPR-2018-9259

military readiness requirements. The proposed training and testing activities are detailed in the
following sections. For the purposes of this consultation and for the proposed MMPA rule, the
Navy identified the number and duration of training and testing activities that could occur over
every S-year period, beginning in November 2018.

NMEFS recognizes that while Navy training and testing requirements change over time in
response to global or geopolitical events and other factors, the general types of activities
addressed by this consultation are expected to continue into the reasonably foreseeable future,
along with the associated impacts. Therefore, as part of our effects analysis, we assumed that the
training and testing activities proposed by the Navy during the period of NMFS’ proposed
incidental take authorization pursuant to the MMPA would continue into the reasonably
foreseeable future at levels similar to those assessed in this opinion.

3.3.1 Training Activities

Training exercises vary in scale and duration. A major training exercise comprises several “unit
level” type exercises conducted by several units operating together while commanded and
controlled by a single commander. In a major training exercise, most of the operations and
activities being directed and coordinated by the strike group commander are identical in nature to
the operations conducted during individual, crew, and smaller unit level training events. In a
major training exercise, however, these disparate training tasks are conducted in concert, rather
than in isolation. Some integrated or coordinated anti-submarine warfare exercises'’ are similar
in that they are composed of several unit level exercises but are generally on a smaller scale than
a major training exercise, are shorter in duration, use fewer assets, and use fewer hours of hull-
mounted sonar per exercise.

Three key factors are used by the Navy to identify and group exercises: 1) the scale of the
exercise, 2) duration of the exercise, and 3) amount of hull-mounted sonar hours modeled/used
for the exercise. Table 12 provides information regarding the differences between major anti-
submarine warfare training events and smaller integrated/ coordinated anti-submarine exercises
based on scale, duration, and sonar hours. As indicated above, unit level or smaller exercises are
also proposed in the action area.

10 Coordinated training exercises involve multiple units working together to meet unit-level training requirements,
whereas integrated training exercises involve multiple units working together to certify for deployment.
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Table 12. Major anti-submarine warfare training exercises and

integrated/coordinated training (Navy 2017a).

Modeled
Exercise Exercise U
Grou Description Scale Duration | Location Examples Mounted
P P Sonar per
Exercise
Greater than 6 surface Jacksonville
Laree Larger-scale, ASW units (up to 30 Generall RC
) g longer duration |with the largest y Navy Cherry
@ |Integrated greater than COMPTUEX |>500 hours
S ASW integrated ASW |exercises), 2 or more 10 davs Point RC
£ exercises submarines, multiple y Virginia Capes
L:D ASW aircraft RC
=
=
E Medi 1 Jack ill
edium-scale, . acksonville
t Medium medium Approximately 3-8 RC
2 . surface ASW units, at |Generally FLEETEX/
S |Integrated |duration . Navy Cherry 100-500 hours
= . least 1 submarine, 4-10 days : SUSTEX
ASW integrated ASW . . Point RC
. multiple ASW aircraft o
exercises Virginia Capes
RC
Jacksonville
Small-scale, Approximately 3-6 RC
;S:tlgllrate d short duration |surface ASW units, 2 IGe esrslerally Navy Cherry |SWATT, 50-100 hours
ASV\? integrated ASW |dedicated submarines, than 5 davs Point RC NUWTAC
o0 exercises 2-6 ASW aircraft y Virginia Capes
E RC
i Medium-scale, . I Jacksonville
& |Medium  medium Am;rom/r\ns?/t\f o Generall 1131(: Ch Less than 100
k= . . surface units, enerally avy Cherry ess than
'g I(i(g%dlnated Ssgictili?ll;’te d possibly a submarine, [3-10 days Point RC TACDEVEX hours
S . 2-5 ASW aircraft Virginia Capes
2 ASW exercises RC
ks
8
s
& :
E Small Small-scale, Approximately 2-4 ];gksonvﬂle
Coordinated short duration |surface ASW units, Generally Navv Cherr ARG/MEU, |Lessthan 50
ASW coordinated possibly a submarine, [2-4 days Poinyt RC y Group Sail |hours
ASW exercises [1-2 ASW aircraft o
Virginia Capes
RC

Notes: ASW: anti-submarine warfare; Jacksonville: Jacksonville; RC: Range Complex; Virginia Capes: Virginia Capes;
COMTUEX: Composite Training Unit Exercise; FLEETEX/SUSTEX: Fleet Exercise/Sustainment Exercise; SWATT: Surface
Warfare Advanced Tactical Training Exercise; NUWTAC: Navy Undersea Warfare Training Assessment Course; TACDEVEX:
Tactical Development Exercise; ARG/MEU: Amphibious Ready Group/Marine Expeditionary Unit

The training activities proposed by the Navy are described in Table 11, which include the
activity name and a short description of the activity. Appendix A (Navy Activity Descriptions) of
the AFTT Draft EIS/OEIS (Navy 2017c) has more detailed descriptions of the activities.
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Table 11. A description of each of the proposed training activities (Navy 2017a).

Activity Name

Activity Description

Major Training Exercises - Large Integrated Anti-Submarine Warfare

Composite Training Unit
Exercise

Aircraft carrier and its associated aircraft integrate with surface and
submarine units in a challenging multi-threat operational environment
in order to certify them for deployment. Only the anti-submarine
warfare portion of a Composite Training Unit Exercises is included in
this activity; other training objectives are met via unit level training
described in each of the primary mission areas below.

Major Training Exercises - Medium Integrated Anti-Submarine Warfare

Fleet Exercises/Sustainment
Exercise

Aircraft carrier and its associated aircraft integrate with surface and
submarine units in a challenging multi-threat operational environment
in order to maintain their ability to deploy. Fleet Exercises and
Sustainment Exercises are similar to Composite Training Unit
Exercises, but are shorter in duration.

Integrated/Coordinated Trainin

- Small Integrated Anti-Submarine Warfare Training

Naval Undersea Warfare
Training Assessment Course

Multiple ships, aircraft, and submarines integrate the use of their
sensors to search for, detect, classify, localize, and track a threat
submarine in order to launch an exercise torpedo.

Surface Warfare Advanced
Tactical Training

Multiple ships and aircraft use sensors, including sonobuoys, to search,
detect, and track a threat submarine. Surface Warfare Advanced
Tactical Training exercises are not dedicated anti-submarine warfare
events and involve multiple warfare areas.

Integrated/Coordinated Trainin

- Medium Coordinated Anti-Submarine Warfare Training

Anti-Submarine Warfare Tactical
Development Exercise

Surface ships, aircraft, and submarines coordinate to search for, detect,
and track submarines.

Integrated/Coordinated Trainin

- Small Coordinated Anti-Submarine Warfare Training

Amphibious Ready
Group/Marine Expeditionary
Unit Exercise

Navy and Marine Corps forces conduct advanced training at sea in
preparation for deployment.

Surface ships and helicopters search for, detect, and track threat
submarines. Group Sails are not dedicated anti-submarine warfare

Group Sail events and involve multiple warfare areas; non-anti-submarine
warfare training objectives are met via unit level training described in
the primary mission areas below.

Air Warfare

Air Combat Maneuver

Fixed-wing aircrews aggressively maneuver against threat aircraft to
gain tactical advantage.

Air Defense Exercises

Aircrews and ship crews conduct defensive measures against threat
aircraft or simulated missiles.

Gunnery Exercise
Air-to-Air Medium-Caliber

Fixed-wing aircraft fire medium-caliber guns at air targets.

Gunnery Exercise
Surface-to-Air Large-Caliber

Surface ship crews fire large-caliber guns at air targets.

Gunnery Exercise
Surface-to-Air Medium-Caliber

Surface ship crews fire medium-caliber guns at air targets.

Missile Exercise
Air-to-Air

Fixed-wing and helicopter aircrews fire air-to-air missiles at air
targets.

Missile Exercise
Surface-to-Air

Surface ship crews fire surface-to-air missiles at air targets.

Missile Exercise

Personnel employ shoulder-fired surface-to-air missiles at air targets.
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Activity Name

Activity Description

Man-Portable Air Defense
System

Amphibious Warfare

Amphibious Marine
Expeditionary Unit Integration
Exercise

Navy and Marine Corps forces conduct integration training at sea in
preparation for deployment certification.

Amphibious Assault

Large unit forces move ashore from amphibious ships at sea for the
immediate execution of inshore objectives.

Amphibious Raid

Small unit forces move from amphibious ships at sea to shore locations
for a specific short-term mission. These are quick operations with as
few personnel as possible.

Amphibious Vehicle Maneuvers

Personnel operate amphibious vehicles for driver training.

Humanitarian Assistance
Operations

Navy and Marine Corps forces evacuate noncombatants from hostile or
unsafe areas or provide humanitarian assistance in times of disaster.

Marine Expeditionary Unit
Certification Exercise

Amphibious Ready Group exercises are conducted to validate the
Marine Expeditionary Unit’s readiness for deployment and includes
small boat raids; visit, board, search, and seizure training; helicopter
and mechanized amphibious raids; and a non-combatant evacuation
operations.

Naval Surface Fire Support
Exercise — At Sea

Surface ship crews use large-caliber guns to support forces ashore;
however, the land target is simulated at sea. Rounds are scored by
passive acoustic buoys located at or near the target area.

Naval Surface Fire Support
Exercise - Land-Based Target

Surface ship crews fire large-caliber guns at land-based targets to
support forces ashore.

Anti-Submarine Warfare

Anti-Submarine Warfare
Torpedo Exercise - Helicopter

Helicopter aircrews search for, track, and detect submarines.
Recoverable air launched torpedoes are employed against submarine
targets.

Anti-Submarine Warfare
Torpedo Exercise — Maritime
Patrol Aircraft

Maritime patrol aircraft aircrews search for, track, and detect
submarines. Recoverable air launched torpedoes are employed against
submarine targets.

Anti-Submarine Warfare
Torpedo Exercise - Ship

Surface ship crews search for, track, and detect submarines. Exercise
torpedoes are used.

Anti-Submarine Warfare
Torpedo Exercise - Submarine

Submarine crews search for, track, and detect submarines. Exercise
torpedoes are used.

Anti-Submarine Warfare
Tracking Exercise - Helicopter

Helicopter aircrews search for, track, and detect submarines.

Anti-Submarine Warfare
Tracking Exercise - Maritime
Patrol Aircraft

Maritime patrol aircraft aircrews search for, track, and detect
submarines.

Anti-Submarine Warfare
Tracking Exercise - Ship

Surface ship crews search for, track, and detect submarines.

Anti-Submarine Warfare
Tracking Exercise - Submarine

Submarine crews search for, track, and detect submarines.

Electronic Warfare

Counter Targeting Chaff Exercise
- Aircraft

Fixed-winged aircraft and helicopter aircrews deploy chaff to disrupt
threat targeting and missile guidance radars.

Counter Targeting Chaff Exercise
- Ship

Surface ship crews deploy chaff to disrupt threat targeting and missile
guidance radars.

Counter Targeting Flare Exercise

Fixed-winged aircraft and helicopter aircrews deploy flares to disrupt
threat infrared missile guidance systems.
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Activity Name

Activity Description

Electronic Warfare Operations

Aircraft and surface ship crews control the electromagnetic spectrum
used by enemy systems to degrade or deny the enemy’s ability to take
defensive actions.

High-Speed Anti-Radiation
Missile Exercise

Aircrews launch a High-Speed Anti-Radiation Missile against threat
radar sites.

Expeditionary Warfare

Dive and Salvage Operations

Navy divers perform dive operations and salvage training.

Maritime Security Operations -
Anti-Swimmer Grenades

Small boat crews engage in force protection activities by using anti-
swimmer grenades to defend against hostile divers.

Personnel Insertion/Extraction -
Air

Personnel are inserted into and extracted from an objective area by
airborne platforms.

Personnel Insertion/Extraction -
Surface and Subsurface

Personnel are inserted into and extracted from an objective area by
small boats or subsurface platforms.

Personnel Insertion/Extraction
Training - Swimmer/Diver

Divers and swimmer infiltrate harbors, beaches, or moored vessels
and conduct a variety of tasks.

Underwater Construction Team
Training

Navy divers conduct underwater repair and construction.

Mine Warfare

Airborne Mine Countermeasures
— Mine Detection

Helicopter aircrews detect mines using towed or laser mine detection
systems.

Airborne Mine Countermeasures
- Towed Mine Neutralization

Helicopter crews tow systems through the water, which are designed
to disable or trigger mines.

Civilian Port Defense -
Homeland Security Anti-
Terrorism/Force Protection
Exercise

Maritime security personnel train to protect civilian ports against
enemy efforts to interfere with access to those ports.

Coordinated Unit-Level
Helicopter Airborne Mine
Countermeasure Exercise

A detachment of helicopter aircrews train as a unit in the use of
airborne mine countermeasures, such as towed mine detection and
neutralization systems.

Mine Countermeasures - Mine
Neutralization - Remotely
Operated Vehicles

Ship, small boat, and helicopter crews locate and disable mines using
remotely operated underwater vehicles.

Mine Countermeasures - Ship
Sonar

Ship crews detect and avoid mines while navigating restricted areas or
channels using active sonar.

Mine Laying

Fixed-winged aircraft drop non-explosive mine shapes.

Mine Neutralization - Explosive
Ordnance Disposal

Personnel place limpet mines or disable threat mines using explosive
charges.

Underwater Mine
Countermeasures Raise, Tow,
Beach, and Exploitation
Operations

Personnel locate mines, perform mine neutralization, raise and tow
the mines to the beach, and conduct exploitation operations for
intelligence gathering.

Surface Warfare

Bombing Exercise Air-to-Surface

Fixed-wing aircrews deliver bombs against surface targets.

Fast Attack Craft and Fast
Inshore Attack Craft Exercise

Navy surface ship and helicopter crews defend against small boat
attacks.

Gunnery Exercise
Air-to-Surface Medium-Caliber

Fixed-wing and helicopter aircrews fire medium-caliber guns at
surface targets.

Gunnery Exercise
Air-to-Surface Small-Caliber

Helicopter and tilt-rotor aircrews use small-caliber guns to engage
surface targets.

Gunnery Exercise
Surface-to-Surface Boat
Medium-Caliber

Small boat crews fire medium-caliber guns at surface targets.
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Activity Name

Activity Description

Gunnery Exercise
Surface-to-Surface Boat Small-
Caliber

Small boat crews fire small-caliber guns at surface targets.

Gunnery Exercise
Surface-to-Surface Ship Large-
Caliber

Surface ship crews fire large-caliber guns at surface targets.

Gunnery Exercise
Surface-to-Surface Ship Medium-
Caliber

Surface ship crews fire medium-caliber guns at surface targets.

Gunnery Exercise
Surface-to-Surface Ship Small-
Caliber

Surface ship crews fire small-caliber guns at surface targets.

Integrated Live Fire Exercise

Naval forces defend against a swarm of surface threats (ships or small
boats) with bombs, missiles, rockets, and small-, medium- and large-
caliber guns.

Laser Targeting - Aircraft

Fixed-wing and helicopter aircrews illuminate targets with targeting
and directed energy lasers.

Laser Targeting - Ship

Surface ship crews illuminate air and surface targets with targeting
and directed energy lasers.

Maritime Security Operations

Helicopter, surface ship, and small boat crews conduct a suite of
maritime security operations.

Missile Exercise
Air-to-Surface

Fixed-wing and helicopter aircrews fire air-to-surface missiles at
surface targets.

Missile Exercise
Air-to-Surface Rocket

Helicopter aircrews fire both precision-guided and unguided rockets
at surface targets.

Missile Exercise Surface-to-
Surface

Surface ship crews defend against surface threats (ships or small
boats) and engage them with missiles.

Sinking Exercise

Aircraft, ship, and submarine crews deliberately sink a seaborne
target, usually a decommissioned ship (made environmentally safe for
sinking according to U.S. Environmental Protection Agency standards),
with a variety of munitions.

Other Training Activities

Elevated Causeway System

A temporary pier is constructed off the beach. Supporting pilings are
driven into the sand using an impact hammer and then later removed
via vibratory pile extraction.

Precision Anchoring

Anchors are released in designated locations or moored to a buoy.

Search and Rescue

Surface ships, small boats, and helicopter rescue personnel at sea.

Submarine Navigation

Submarine crews operate sonar for navigation and object detection
while transiting into and out of port during reduced visibility.

Submarine Sonar Maintenance
and Systems Checks

Maintenance of submarine sonar systems is conducted pierside or at
sea.

Submarine Under Ice
Certification

Submarine crews train to operate under ice. Ice conditions are
simulated during training and certification events.

Surface Ship Object Detection

Surface ship crews operate sonar for navigation and object detection
while transiting in and out of port during reduced visibility.

Surface Ship Sonar Maintenance
and Systems Checks

Maintenance of surface ship sonar systems is conducted pierside or at
sea.

Waterborne Training

Small boat crews conduct a variety of training, including launch and
recovery, mooring to buoys, anchoring, and maneuvering. Small boats
include rigid hull inflatable boats, and riverine patrol, assault and
command boats up to approximately 50 feet in length.
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The Navy proposes to conduct military readiness training activities into the reasonably
foreseeable future, as necessary to meet current and future readiness requirements. These
military readiness training activities include new activities, as well as activities that are currently
ongoing and have historically occurred in the action area. For the purposes of this consultation
and for the proposed MMPA rule, the Navy identified the number and duration of training
activities that could occur over every 5-year period, beginning in November 2018. The proposed
activity levels consider fluctuations in training cycles and deployment schedules that do not
follow a traditional annual calendar but instead are influenced by in-theater demands and other
external factors. The proposed activities account for force structure changes and include training
with new aircraft, vessels, unmanned/autonomous systems, and weapon systems that will be
introduced to the fleets after November 2018. The numbers of all proposed training activities and
their proposed locations are provided in Table 13. The proposed training activities in Table 13
reflect a representative year of training to account for the natural fluctuation of training cycles
and deployment schedules that generally influences the maximum level of training that may
occur year after year in any 5-year period.

Table 13. Proposed Training Activities.

Activity Name Annual # of Activities? 5-Ye_a1_' # of Location?
Activities
Major Training Exercise - Large Integrated Anti-Submarine Warfare
. . . Virginia Capes RC
giggi(;zlte Training Unit 2-3 12 Navy Cherry Point RC
Jacksonville RC
Major Training Exercise - Medium Integrated Anti-Submarine Warfare
Fleet Exercise/Sustainment 4 20 Jacksonville RC
Exercise 2 10 Virginia Capes RC
Integrated/Coordinated Training
Small Integrated Anti- 6 30 Jacksonville RC -
Submarine Training 3 15 N.avy (.Iherry Point RC
3 15 Virginia Capes RC
Medium Coordinated Anti- 2 10 Jacksonville RC
Submarine Warfare 1 5 Navy Cherry Point RC
Training 1 5 Virginia Capes RC
Small Coordinated Anti- 4 20 Jacksonville RC
Submarine Warfare 5 25 Navy Cherry Point RC
Training 5 25 Virginia Capes RC
Air Warfare
1,270 6,350 Jacksonville RC
6,300 31,500 Key West RC
1,155 5,775 Navy Cherry Point RC
1,200 6,000 Virginia Capes RC
85 425 Gulf of Mexico RC
Air Defense Exercise 5,157 25,785 Jacksonville RC
5,166 25,830 Navy Cherry Point RC
3,425 17,125 Virginia Capes RC
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5-Year # of

Activity Name Annual # of Activities? e Location?
Activities
75 375 Jacksonville RC
Gunnery Exercise 70 350 Key West RC
Air-to-Air Medium-Caliber 40 200 Navy Cherry Point RC
120 600 Virginia Capes RC
Gunnery Exercise 7 35 Jacksonville RC
ggﬁf;f‘to'mr Large 25 125 Virginia Capes RC
i 10 50 Other AFTT Areas
Gunnery Exercise 31 155 Jacksonville RC
Surface-to-Air Medium .
Caliber 23 115 N.aV}.I (?‘herry Point RC
59 295 Virginia Capes RC
48 240 Jacksonville RC
Missile Exercise 8 40 Key West RC
Air-to-Air 48 240 Navy Cherry Point RC
40 200 Virginia Capes RC
2 10 Gulf of Mexico RC
Missile Exercise 5 20 Jacksonville RC
Surface-to-Air 2 10 Navy Cherry Point RC
2 10 Northeast RC
30 50 Virginia Capes RC
Missile Exercise - Man-
Portable Air Defense 5 25 Navy Cherry Point RC
System
Amphibious Warfare
Amphibious Assault 5 25 Navy Cherry Point RC
Amphibious Marine
Expeditionary Unit 1 5 Navy Cherry Point RC
Integration Exercise
o . 20 100 Jacksonville RC
Amphibious Raid 34 162 Navy Cherry Point RC
Amphibious Ready Group
Marine Expeditionary Unit 1 5 Navy Cherry Point RC
Exercise
Amphibious Vehicle 186 930 Virginia Capes RC
Maneuvers 2 10 Jacksonville RC
g;‘e“rzgléfgan Assistance 1 5 Navy Cherry Point RC
Marine Expeditionary Unit .
Certificatign Exercisg > 25 Navy Cherry Point RC
4 20 Gulf of Mexico
Naval Surface Fire Support 12 60 Jacksonville RC
Exercise - At Sea 2 10 Navy Cherry Point RC
38 190 Virginia Capes RC
Naval Surface Fire Support
Exercise - Land-Based 7 35 Navy Cherry Point RC
Target
Anti-Submarine Warfare
| 14 70 Jacksonville RC
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Activity Name Annual # of Activities? SCET 10 Location?
Activities
Anti-Submarine Warfare
Torpedo Exercise - 4 20 Virginia Capes RC
Helicopter
Anti-Submarine Warfare 14 70 Jacksonville RC
Torpedo Exercise - o
Marli)time Patrol Aircraft 4 20 Virginia Capes RC
Anti-Submarine Warfare 16 80 Jacksonville RC
Torpedo Exercise -Ship 5 25 Virginia Capes RC
Anti-Submarine Warfare 12 60 Jacksonville RC
Torpedo Exercise - 6 30 Northeast RC
Submarine 2 10 Virginia Capes RC
. . 24 120 Other AFTT Areas
?ﬁ‘;@ﬁ‘;‘gﬁig‘rﬁs‘ff“am 370 1,850 Jacksonville RC
Helicoot 12 60 Navy Cherry Point RC
elicopter —
8 40 Virginia Capes RC
) . 90 450 Northeast RC
‘T*;‘;'ksi‘;l;”éizlﬁs‘évfrfare 176 880 Virginia Capes RC
Maritime Patrol Aircraft 525 2,625 Jacksonville RC -
46 230 Navy Cherry Point RC
5* 25* Northeast RC
110* 550* Other AFTT Areas
Anti-Submarine Warfare 5* 25* Gulf of Mexico RC
Tracking Exercise - Ship 440* 2,200 Jacksonville RC
55* 275 Navy Cherry Point RC
220* 1,100 Virginia Capes RC
44 220 Other AFTT Areas
Anti-Submarine Warfare 13 65 Jacksonville RC
Tracking Exercise - 1 5 Navy Cherry Point RC
Submarine 18 90 Northeast RC
6 30 Virginia Capes RC
Electronic Warfare
18 90 Gulf of Mexico RC
. 2,990 14,950 Jacksonville RC
Counter Targeting Chat 3,000 15,000 Key West RC
1,610 8,050 Navy Cherry Point RC
130 650 Virginia Capes RC
5 25 Gulf of Mexico RC
Counter Targeting Chaff 5 25 Jacksonville RC
Exercise - Ship 5 25 Navy Cherry Point RC
50 250 Virginia Capes RC
92 460 Gulf of Mexico RC
. 1,900 9,500 Jacksonville RC
Eglel;lctliz Targeting Flare 1,550 7,750 Key West RC
1,115 5,575 Navy Cherry Point RC
50 250 Virginia Capes RC
Electronic Warfare 181 905 Jacksonville RC
Operations 2,620 13,100 Navy Cherry Point RC
302 1,510 Virginia Capes RC
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5-Year # of

Activity Name Annual # of Activities? e Location?
Activities
High-Speed Anti Radiation 10 5% Nawy Cherry PomERC
Missile Exercise —
11 55 Virginia Capes RC
Expeditionary Warfare
16 80 Gulf of Mexico RC
Dive and Salvage 60 300 Jacksonville RC
. 8 40 Key West RC
Operations -
16 80 Navy Cherry Point RC
30 150 Virginia Capes RC
2 10 Gulf of Mexico RC
Maritime Security 2 10 Jacksonville RC
Operations - Anti- 2 10 Navy Cherry Point RC
Swimmer Grenades 4 20 Northeast RC
5 25 Virginia Capes RC
Personnel Insertion/ 10 >0 Jacksonville RG
Extraction - Air 10 50 Key West
2,164 10,820 Virginia Capes RC
) 2 10 Northeast RC
Personpel Insertion/ 5 25 Gulf of Mexico RC
Extraction - Surface and -
Subsurface 1 5 ]a.ck.so.nvﬂle RC
360 1,800 Virginia Capes RC
Personnel Insertion/ 42 210 Virginia Capes RC
Extraction -
Swimmer/Diver
8 40 Gulf of Mexico RC
Underwater Construction 4 20 Jacksonville RC
Team Training 4 20 Key West RC
8 40 Virginia Capes RC
Mine Warfare
66 330 Gulf of Mexico RC
Airborne Mine 317 1,585 Jacksonville RC
Countermeasure - Mine 371 1,855 Navy Cherry Point RC
Detection 244 1,220 NSWC Panama City
1,540 7,700 Virginia Capes RC
. ) 50 250 Gulf of Mexico RC
éi)?r?trerll‘?nl\é[zlazlelres - Towed 100 200 Jacksonville RC
Mine Neutralization 108 540 N.aV}./ ('Iherry Point RC
510 2,550 Virginia Capes RC
Beaumont, TX
Boston, MA
Corpus Christi, TX
Civilian Port Defense - Delaware Bay, DE
Homeland Security Anti- Earle, NJ .
1 3 Gulf of Mexico RC

Terrorism/Force
Protection Exercise

Hampton Roads, VA
Jacksonville RC
Kings Bay, GA

NS Mayport
Morehead City, NC
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5-Year # of

Activity Name Annual # of Activities? e Location?
Activities
Port Canaveral, FL
Savannah, GA
Tampa, FL
Virginia Capes RC
Wilmington, DE
Coordi d Unit Level 2 10 Gulf of Mexico RC
oor inate . nit evel 2 10 Jacksonville RC
Helicopter Airborne Mine -
. 2 10 Navy Cherry Point RC
Countermeasure Exercise ——
2 10 Virginia Capes RC
Mine C 132 660 Gulf of Mexico RC
M;EE Nzl;rtl::ﬁrzr;i?;sies - 71 355 Jacksonville RC
Remotely Operated Vehicle 71 355 N_av},’ (.Zherry Point RC
630 3,150 Virginia Capes RC
Mine Count 22 110 Gulf of Mexico RC
ine Lountermeasures = 53 265 Jacksonville RC
Ship Sonar ——
53 265 Virginia Capes RC
1 5 Jacksonville RC
Mine Laying 2 10 Navy Cherry Point RC
4 20 Virginia Capes RC
6 30 Lower Chesapeake Bay
Mine N lizati 16 80 Gulf of Mexico RC
E;“fosii‘;tg’;;"’:r‘l‘zg - 20 100 Jacksonville RC
b 17 85 Key West RC
Disposal :
16 80 Navy Cherry Point RC
524 2,620 Virginia Capes RC
) 56 280 Gulf of Mexico RC
‘Cjndetrwater Mine i 78 390 Jacksonville RC
ountermeasures Raise, 8 40 Key West RC
Tow, Beach, and >4 120 Navv Ch POt RC
Exploitation Operations avy therry Point
446 2,230 Virginia Capes RC
Surface Warfare
67 335 Gulf of Mexico RC
Bombing Exercise Air-to- 434 2,170 Jacksonville RC
Surface 108 540 Navy Cherry Point RC
329 1,645 Virginia Capes RC
Fast Attack Craft and Fast 25 125 Jacksonville RC
Ensho.re Attack Craft 25 125 Virginia Capes RC
xercise
G E . 30 150 Gulf of Mexico RC
Ai;“;ersiré‘zcﬁi dium. 495 2,475 Jacksonville RC
Caliber 395 1,975 Navy Cherry Point RC
720 3,600 Virginia Capes RC
Gunnery Exercise 200 1,000 Jacksonville RC
Air-to-Surface Small- 130 650 Navy Cherry Point RC
Caliber 560 2,800 Virginia Capes RC
G E ) 6 30 Gulf of Mexico RC
e D 2 130 cisomile
Medium-Caliber 128 640 Navy Cherry Point RC
2 10 Northeast RC
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Activity Name Annual # of Activities? SCET 10 Location?
Activities
260 1,300 Virginia Capes RC
67 335 Gulf of Mexico RC
Gunnery Exercise 84 420 Jacksonville RC
Surface-to-Surface Boat 92 460 Navy Cherry Point RC
Small-Caliber 18 90 Northeast RC
330 650 Virginia Capes RC
10 50 Other AFTT Areas
Gunnery Exercise 9 45 Gulf of Mexico RC
Surface-to-Surface Ship 51 255 Jacksonville RC
Large-Caliber 35 175 Navy Cherry Point RC
75 375 Virginia Capes RC
41 205 Other AFTT Areas
Gunnery Exercise 33 165 Gulf of Mexico RC
Surface-to-Surface Ship 161 805 Jacksonville RC
Medium-Caliber 72 360 Navy Cherry Point RC
321 1,605 Virginia Capes RC
50 250 Other AFTT Areas
Gunnery Exercise 10 50 Gulf of Mexico RC
Surface-to-Surface Ship 300 1,500 Jacksonville RC
Small-Caliber 20 100 Navy Cherry Point RC
450 2,250 Virginia Capes RC
Integrated Live Fire 2 10 Jacksonville RC
Exercise 2 10 Virginia Capes RC
. . 315 1,575 Jacksonville RC
Laser Targeting - Aircraft 272 1360 Virginia Capes RC
. . 4 20 Jacksonville RC
Laser Targeting - Ship 4 20 Virginia Capes RC
59 245 Gulf of Mexico RC
Maritime Security 210 1,050 Jacksonville RC .
Operations 75 375 Navy Cherry Point RC
13 65 Northeast RC
895 4,475 Virginia Capes RC
Missile Exercise 102 510 Jacksonville RC
. 52 260 Navy Cherry Point RC
Air-to-Surface ——
88 440 Virginia Capes RC
10 50 Gulf of Mexico RC
Missile Exercise 102 510 Jacksonville RC
Air-to-Surface - Rocket 10 50 Navy Cherry Point RC
92 460 Virginia Capes RC
Missile Exercise 16 80 Jacksonville RC
Surface-to-Surface 12 60 Virginia Capes RC
Sinking Exercise 1 5 SINKEX Box
Other Training Activities
Elevated Causeway System 1 g ;ZVV\;EEEZ::;gZ?EfRB g Y
9 45 Gulf of Mexico RC
Precision Anchoring 231 1,155 Jacksonville RC
710 3,550 Virginia Capes RC
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Activity Name Annual # of Activities! S-Year # of Location?
Activities
776 3,880 Jacksonville RC
Search and Rescue 1,176 5,880 Virginia Capes RC
169 845 NSB New London
3 15 NSB Kings Bay
Submarine Navigation 3 15 NS Mayport
84 420 NS Norfolk
23 115 Port Canaveral, FL
12 60 Other AFTT Areas
66 330 NSB New London
9 45 Jacksonville RC
2 10 NSB Kings Ba
Submarine Sonar 34 170 NS Norfglk *
Maintenance
86 430 Northeast RC
2 10 Port Canaveral, FL
13 63 Navy Cherry Point RC
47 233 Virginia Capes RC
3 15 Jacksonville RC
Submarine Under Ice 3 15 Navy Cherry Point RC
Certification 9 45 Northeast RC
9 45 Virginia Capes RC
- s 5-Year # of ,
Activity Name Annual # of Activities? L Location?
Activities
Surface Ship Object 76 380 NS Mayport
Detection 162 810 NS Norfolk
50 250 Jacksonville RC
) 50 250 NS Mayport
lfd“;;fr‘j‘f:ni};‘fesonar 120 600 Navy Cherry Point RC
235 1,175 NS Norfolk
120 600 Virginia Capes RC
42 210 Gulf of Mexico RC
.. 55 275 Jacksonville RC
Waterborne Training 141 05 Northeast RC
110 550 Virginia Capes RC

1 For activities where the maximum number of events varies between years, a range is provided to indicate the
“representative-maximum” number of events. For activities where no variation is anticipated, only the maximum number
of events within a single year is provided.
2 Locations given are areas where activities typically occur. However, activities could be conducted in other locations

within the action area. Where multiple locations are provided within a single cell, the number of activities could occur in
any of the locations, not in each of the locations.
* For anti-submarine warfare tracking exercise - Ship, 50 percent of requirements are met through synthetic training or

other training exercises.

AFTT: Atlantic Fleet Training and Testing; NS: Naval Station; NSB: Naval Submarine Base; NSWC: Naval Surface Warfare
Center; Gulf of Mexico: Gulf of Mexico; Jacksonville: Jacksonville; RC: Range Complex; SINKEX: sinking exercises; Virginia

Capes: Virginia Capes
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3.3.2 Testing Activities

The Navy’s research and acquisition community engages in a broad spectrum of testing activities
in support of the fleet. These activities include, but are not limited to, basic and applied scientific
research and technology development; testing, evaluation, and maintenance of systems (e.g.,
missiles, radar, and sonar) and platforms (e.g., surface ships, submarines, and aircraft); and
acquisition of systems and platforms to support Navy missions. The individual commands within
the research and acquisition community included in the proposed action are Naval Air Systems
Command, Naval Sea Systems Command, and the Office of Naval Research.

Testing activities occur in response to emerging science or fleet operational needs. For example,
future Navy experiments to develop a better understanding of ocean currents and future Navy
operations within a specific geographic area may require development of modified Navy assets
to address local conditions. Such modifications must be tested in the field to ensure they meet
fleet needs and requirements. Accordingly, generic descriptions of some of these activities are
provided below.

Some testing activities are similar to training activities conducted by the fleet. For example, both
the fleet and the research and acquisition community fire torpedoes. While the firing of a torpedo
might look identical to an observer, the difference is in the purpose of the firing. The fleet might
fire the torpedo to practice the procedures for such a firing, whereas the research and acquisition
community might be assessing a new torpedo guidance technology or testing it to ensure the
torpedo meets performance specifications and operational requirements.

3.3.2.1 Naval Air Systems Command Testing Activities

The majority of testing activities conducted by Naval Air Systems Command are similar to fleet
training activities, and many platforms and systems currently being tested are already being used
by the fleet or will ultimately be integrated into fleet training activities. Naval Air Systems
Command activities include, but are not limited to, the testing of new aircraft platforms (e.g., the
F-35 Joint Strike Fighter aircraft), weapons, and systems (e.g., newly developed sonobuoys) that
will ultimately be integrated into fleet training activities. In addition to the testing of new
platforms, weapons, and systems, Naval Air Systems Command also conducts lot acceptance
testing of weapons and systems, such as sonobuoys. Some testing activities may be conducted in
different locations and in a different manner than similar fleet training activities and, therefore,
the analysis for those events and the potential environmental effects may differ.

Table 13 describes Naval Air Systems Command’s testing activities and Table 14 provides a list
of the proposed testing activities.
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Table 13. Description of each of Naval Air Systems Command’s proposed testing

activities (Navy 2017a).

Activity Name

Activity Description

Air Warfare

Air Combat Maneuver Test

Aircrews engage in flight maneuvers designed to gain a tactical
advantage during combat.

Air Platform Weapons Integration
Test

Test performed to quantify the compatibility of weapons with the
aircraft from which they would be launched or released. Non-
explosive weapons or shapes are used.

Air Platform-Vehicle Test

Test performed to quantify the flying qualities, handling,
airworthiness, stability, controllability, and integrity of an air platform
or vehicle. No explosive weapons are released during an air
platform/vehicle test.

Air-to-Air Weapons System Test

Test to evaluate the effectiveness of air-launched weapons against
designated air targets.

Air-to-Air Gunnery Test -
Medium-Caliber

Test performed to evaluate the effectiveness of air-to-air guns against
designated airborne targets. Fixed-wing aircraft may be used.

Air-to-Air Missile Test

Test performed to evaluate the effectiveness of air-launched missiles
against designated airborne targets. Fixed-wing aircraft will be used.

Intelligence, Surveillance, and
Reconnaissance Test

Aircrews use all available sensors to collect data on threat vessels.

Anti-Submarine Warfare

Anti-Submarine Warfare Torpedo
Test

This event is similar to the training event torpedo exercise. Test
evaluates anti-submarine warfare systems onboard rotary-wing (e.g.,
helicopter) and fixed-wing aircraft and the ability to search for,
detect, classify, localize, track, and attack a submarine or similar
target.

Anti-Submarine Warfare
Tracking Test - Helicopter

This event is similar to the training event anti-submarine warfare
tracking exercise - helicopter. The test evaluates the sensors and
systems used to detect and track submarines and to ensure that
helicopter systems used to deploy the tracking system perform to
specifications.

Anti-Submarine Warfare
Tracking Test - Maritime Patrol
Aircraft

The test evaluates the sensors and systems used by maritime patrol
aircraft to detect and track submarines and to ensure that aircraft
systems used to deploy the tracking systems perform to specifications
and meet operational requirements.

Kilo Dip

Functional check of a helicopter deployed dipping sonar system prior
to conducting a testing or training event using the dipping sonar
system.

Sonobuoy Lot Acceptance Test

Sonobuoys are deployed from surface vessels and aircraft to verify
the integrity and performance of a production lot or group of
sonobuoys in advance of delivery to the fleet for operational use.

Electronic Warfare

Chaff Test

This event is similar to the training event chaff exercise. Chaff tests
evaluate newly developed or enhanced chaff, chaff dispensing
equipment, or modified aircraft systems against chaff deployment.
Tests may also train pilots and aircrews in the use of new chaff
dispensing equipment. Chaff tests are often conducted with flare tests
and air combat maneuver events, as well as other test events, and are
not typically conducted as standalone tests.

Electronic Systems Evaluation

Test that evaluates the effectiveness of electronic systems to control,
deny, or monitor critical portions of the electromagnetic spectrum. In
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Activity Name

Activity Description

general, electronic warfare testing will assess the performance of
three types of electronic warfare systems: electronic attack, electronic
protect, and electronic support.

Flare Test

This event is similar to the training event flare exercise. Flare tests
evaluate newly developed or enhanced flares, flare dispensing
equipment, or modified aircraft systems against flare deployment.
Tests may also train pilots and aircrews in the use of newly developed
or modified flare deployment systems. Flare tests are often conducted
with chaff tests and air combat maneuver events, as well as other test
events, and are not typically conducted as standalone tests.

Mine Warfare

Airborne Dipping Sonar
Minehunting Test

A mine-hunting dipping sonar system that is deployed from a
helicopter and uses high-frequency sonar for the detection and
classification of bottom and moored mines.

Airborne Laser Based Mine
Detection System Test

An airborne mine hunting test of a laser based mine detection system
that is operated from a helicopter and evaluates the system’s ability
to detect, classify, and fix the location of floating mines and mines
moored near the surface. The system uses a low-energy laser to locate
mines.

Airborne Mine Neutralization
System Test

A test of the airborne mine neutralization system evaluates the
system’s ability to detect and destroy mines from an airborne mine
countermeasures capable helicopter. The airborne mine
neutralization system uses up to four unmanned underwater vehicles
equipped with high-frequency sonar, video cameras, and explosive
and non-explosive neutralizers.

Airborne Sonobuoy Minehunting
Test

A mine-hunting system made up of a field of sonobuoys deployed by a
helicopter. A field of sonobuoys, using high-frequency sonar, is used
to detect and classify bottom and moored mines.

Mine Laying Test

Fixed-wing aircraft evaluate the performance of mine laying
equipment and software systems to lay mines. A mine test may also
train aircrews in laying mines using new or enhanced mine
deployment system.

Surface Warfare

Air-to-Surface Bombing Test

This event is similar to the training event bombing exercise air-to-
surface. Fixed-wing aircraft test the delivery of bombs against surface
maritime targets with the goal of evaluating the bomb, the bomb
carry and delivery system, and any associated systems that may have
been newly developed or enhanced.

Air-to-Surface Gunnery Test

This event is similar to the training event gunnery exercise air-to-
surface. Fixed-wing and rotary-wing aircrews evaluate new or
enhanced aircraft guns against surface maritime targets to test that
the guns, gun ammunition, or associated systems meet required
specifications or to train aircrews in the operation of a new or
enhanced weapon system.

Air-to-Surface Missile Test

This event is similar to the training event missile exercise air-to-
surface. Test may involve both fixed-wing and rotary-wing aircraft
launching missiles at surface maritime targets to evaluate the weapon
system or as part of another system'’s integration test.

High-Energy Laser Weapons Test

High-energy laser weapons tests evaluate the specifications,
integration, and performance of an aircraft-mounted, approximately
25 kilowatt, high-energy laser used to disable small surface vessels.

Laser Targeting Test

Aircrews illuminate enemy targets with lasers.
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hovering or forward-flying helicopter.

Activity Name Activity Description |
Rocket tests evaluate the integration, accuracy, performance, and safe
Rocket Test separation of guided and unguided 2.75 inch rockets fired from a

Other Testing Activities

Acoustic and Oceanographic
Research

Active transmissions within the band 10 Hz-100 kHz from sources
deployed from ships and aircraft

Air Platform Shipboard Integrate
Test

Fixed-wing and rotary-wing aircraft are tested to determine
operability from shipboard platforms, performance of shipboard
physical operations, and to verify and evaluate communications and
tactical data links.

Maritime Security

Maritime patrol aircraft participate in maritime security activities and
fleet training events. Aircraft identify, track, and monitor foreign
merchant vessels suspected of non-compliance with United Nations-
allied sanctions or conflict rules of engagement.

Shipboard Electronic Systems
Evaluation

Tests measure ship antenna radiation patterns and test
communication systems with a variety of aircraft

Undersea Range System Test

Following installation of a Navy underwater warfare training and
testing range, tests of the nodes (components of the range) will be
conducted to include node surveys and testing of node transmission
functionality.

Table 14. Naval Air Systems Command proposed testing activities.

Activity Name Annual # of Activities! 5-Year # of Activities Location?
Air Warfare
Air Combat Maneuver 550 2,750 Virginia Capes RC
Test
Air Platform Weapons o
Integration Test 40 200 Virginia Capes RC
12 60 Gulf of Mexico RC
9 45 Jacksonville RC
Air Platform-Vehicle 9 45 Key West RC
T -
est 9 45 Navy Cherry Point
RC
190 950 Virginia Capes RC
Air-to-Air Weapons 10 50 Gulf of Mexico RC
System Test
Air-to-Air Gunnery Test o
_ Medium-Caliber 55 275 Virginia Capes RC
Air-to-Air Missile Test 83 415 Virginia Capes RC
) 7 35 Jacksonville RC
Intelligence, Navy Cherry Point
Surveillance, and 9 45 RC y y
R i Test
ceonnaissance 7es 406 2,030 Virginia Capes RC
Anti-Submarine Warfare
Anti-Submarine 20-43 146 Jacksonville RC
Warfare Torpedo Test 40-121 362 Virginia Capes RC
Anti-Submarine 4-6 24 Gulf of Mexico RC
Warfare Tracking Test - 0-12 24 Jacksonville RC
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Activity Name Annual # of Activities! 5-Year # of Activities Location?
Helicopter 2-27 39 Key West RC
28-110 304 Northeast RC
137-280 951 Virginia Capes RC
10-15 60 Gulf of Mexico RC
19 95 Jacksonville RC
Anti-Submarine 10-12 54 Key West RC
Warfare Tracking Test - 14-15 72 Navy Cherry Point
Maritime Patrol Aircraft RC
36-45 198 Northeast RC
25 125 Virginia Capes RC
2-6 14 Gulf of Mexico RC
0-6 6 Jacksonville RC
Kilo Dip 0-6 6 Key West RC
0-4 8 Northeast RC
20-40 140 Virginia Capes RC
Sonobuoy Lot
Accen tan{e Test 160 800 Key West RC
Electronic Warfare
20 100 Gulf of Mexico RC
Chaff Test 4 20 Jacksonville RC
24 120 Virginia Capes RC
Electronic Systems 2 10 Jacksonville RC
Evaluation 61 305 Virginia Capes RC
Flare Test 10 50 Gulf of Mexico RC
20 100 Virginia Capes RC
Mine Warfare
Airborne Dipping Sonar 16-32 96 NSWC Panama City
Minehunting Test 6-18 42 Virginia Capes RC
Airborne Laser Based 40 200 NSWC Panama City
!\[,/[é;lte Detection System 50 250 Virginia Capes RC
Airborne Mine 20-27 107 NSWC Panama City
?s:ttrahzatlon System 25-45 145 Virginia Capes RC
Airborne Sonobuoy 52 260 NSWC Panama City
Minehunting Test 24 120 Virginia Capes RC
. . 1 5 Jacksonville RC
Mine Laying Test 2 10 Virginia Capes RC
Surface Warfare
fl}lers-tto-Surface Bombing 20 100 Virginia Capes RC
Air-to-Surface Gunnery 25-55 215 Jacksonville RC
Test 110-140 640 Virginia Capes RC
0-10 20 Gulf of Mexico RC
?;rs-;co-Surface Missile 29-38 167 Jacksonville RC
117-148 663 Virginia Capes RC
wg:pirr‘l‘j%)e’sﬁaser 108 540 Virginia Capes RC
Laser Targeting Test 5 25 Virginia Capes RC
Rocket Test 15-19 87 Jacksonville RC
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Activity Name Annual # of Activities! 5-Year # of Activities Location?
31-35 167 Virginia Capes RC
Other Testing Activities
Undersea Range System 4-20 42 Jacksonville RC
Test
1 5 Gulf of Mexico RC
Acoustic and 1 5 Jacksonville RC
Oceanographic 1 5 Key West RC
Research 1 5 Northeast RC
1 5 Virginia Capes RC
Air Platform Shipboard .
Integrate Test 126 630 Virginia Capes RC
12 60 Jacksonville RC
Maritime Security 12 60 gévy Cherry Point
20 100 Virginia Capes RC
24 120 Gulf of Mexico RC
Shipboard Electronic 24 120 Jacksonville RC
Systems Evaluation 24 120 Key West RC
26 130 Virginia Capes RC

1 For activities where the maximum number of events varies between years, a range is provided to indicate the
“representative-maximum” number of events. For activities where no variation is anticipated, only the maximum number
of events within a single year is provided.

2 Locations given are areas where activities typically occur. However, activities could be conducted in other locations
within the action area.

Gulf of Mexico: Gulf of Mexico; Jacksonville: Jacksonville; NSWC: Naval Surface Warfare Center; RC: Range Complex;
Virginia Capes: Virginia Capes

3.3.2.2 Naval Sea Systems Command Testing Activities

Naval Sea Systems Command activities are generally aligned with the primary mission areas
used by the fleets. Additional activities include, but are not limited to, vessel evaluation,
unmanned systems, and other testing activities. Testing activities are conducted throughout the
life of a Navy ship, from construction through deactivation from the fleet, as part of verification
of performance and mission capabilities. Activities include pierside and at-sea testing of ship
systems, including sonar, acoustic countermeasures, radars, launch systems, weapons, unmanned
systems, and radio equipment; tests to determine how the ship performs at sea (sea trials);
development and operational testing and evaluation programs for new technologies and systems;
and testing on all ships and systems that have undergone overhaul or maintenance.

Additionally, one ship of each new class (or major upgrade) of combat ships constructed for the
Navy typically undergoes an at-sea ship shock trial. A ship shock trial consists of a series of
underwater detonations that send shock waves through the ship’s hull to simulate near misses
during combat. A shock trial allows the Navy to assess the survivability of the hull and ship’s
systems in a combat environment as well as the capability of the ship to protect the crew.
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Table 14 describes Naval Sea Systems Command’s testing activities while Table 15 provides a
list of the proposed testing activities.

Table 14. A description of each of Naval Systems Command’s testing activities

(Navy 2017a).

Activity Name

Activity Description

Anti-Submarine Warfare

Anti-Submarine Warfare Mission
Package Testing

Ships and their supporting platforms (e.g., helicopters, unmanned
aerial systems) detect, localize, and attack submarines.

At-Sea Sonar Testing

At-sea testing to ensure systems are fully functional in an open ocean
environment.

Countermeasure Testing

Countermeasure testing involves the testing of systems that will
detect, localize, track, and attack incoming weapons including marine
vessel targets. Testing includes surface ship torpedo defense systems
and marine vessel stopping payloads.

Pierside Sonar Testing

Pierside testing to ensure systems are fully functional in a controlled
pierside environment prior to at-sea test activities.

Submarine Sonar Testing/
Maintenance

Pierside testing of submarine systems occurs periodically following
major maintenance periods and for routine maintenance.

Surface Ship Sonar Testing/
Maintenance

Pierside and at-sea testing of ship systems occur periodically following
major maintenance periods and for routine maintenance.

Torpedo (Explosive) Testing

Air, surface, or submarine crews employ explosive and non-explosive
torpedoes against artificial targets.

Torpedo (Non-Explosive)
Testing

Air, surface, or submarine crews employ non-explosive torpedoes
against submarines or surface vessels.

Electronic Warfare

Radar and Other System Testing

Test may include radiation of military or commercial radar
communication systems (or simulators), or high-energy lasers. Testing
may occur aboard a ship against drones, small boats, rockets, missiles,
or other targets.

Mine Warfare

Mine Countermeasure and
Neutralization Testing

Air, surface, and subsurface vessels neutralize threat mines and mine-
like objects.

Mine Countermeasure Mission
Package Testing

Vessels and associated aircraft conduct mine countermeasure
operations.

Mine Detection and
Classification Testing

Air, surface, and subsurface vessels and systems detect, classify, and
avoid mines and mine-like objects. Vessels also assess their potential
susceptibility to mines and mine-like objects.

Surface Warfare

Gun Testing - Large-Caliber

Crews defend against targets with large-caliber guns.

Gun Testing - Medium-Caliber

Surface crews defend against targets with medium-caliber guns.

Gun Testing - Small-Caliber

Surface crews defend against targets with small-caliber guns.

Kinetic Energy Weapon Testing

A kinetic energy weapon uses stored energy released in a burst to
accelerate a projectile.

Missile and Rocket Testing

Missile and rocket testing includes various missiles or rockets fired
from submarines and surface combatants. Testing of the launching
system and ship defense is performed.

Unmanned Systems

Underwater Search,
Deployment, and Recovery

Various underwater, bottom crawling, robotic vehicles are utilized in
underwater search, recovery, installation, and scanning activities.

85




Biological and Conference Opinion on Navy

Atlantic Fleet Training and Testing Activities

PCTS # FPR-2018-9259

Activity Name

Activity Description

Unmanned Aerial System
Testing

Unmanned aerial systems are launched from a platform (e.g., fixed
platform or submerged submarine) to test the capability to extend the
surveillance and communications range of unmanned underwater
vehicles, manned and unmanned surface vehicles, and submarines.

Unmanned Surface Vehicle
System Testing

Testing involves the development or upgrade of unmanned surface
vehicles. This may include testing of mine detection capabilities,
evaluating the basic functions of individual platforms, or complex
events with multiple vehicles.

Unmanned Underwater Vehicle
Testing

Testing involves the development or upgrade of unmanned
underwater vehicles. This may include testing of mine detection
capabilities, evaluating the basic functions of individual platforms, or
complex events with multiple vehicles.

Vessel Evaluation

Aircraft Carrier Sea Trials -
Propulsion Testing

Ship is run at high speeds in various formations (e.g., straight-line and
reciprocal paths).

Air Defense Testing

Test the ship’s capability to detect, identify, track, and successfully
engage live and simulated targets. Gun systems are tested using
explosive or non-explosive rounds.

Hydrodynamic and
Maneuverability Testing

Submarines maneuver in the submerged operating environment.

In-Port Maintenance Testing

Each combat system is tested to ensure they are functioning in a
technically acceptable manner and are operationally ready to support
at-sea testing.

Large Ship Shock Trial

Underwater detonations are used to test new ships or major upgrades.

Propulsion Testing

Ship is run at high speeds in various formations (e.g., straight-line and
reciprocal paths).

Signature Analysis Operations

Surface ship and submarine testing of electromagnetic, acoustic,
optical, and radar signature measurements.

Small Ship Shock Trial

Underwater detonations are used to test new ships or major upgrades.

Submarine Sea Trials -
Propulsion Testing

Submarine is run at high speeds in various formations and depths.

Submarine Sea Trials - Weapons
System Testing

Submarine weapons and sonar systems are tested at-sea to meet
integrated combat system certification requirements.

Surface Warfare Testing

Tests capability of shipboard sensors to detect, track, and engage
surface targets. Testing may include ships defending against surface
targets using explosive and non-explosive rounds, gun system
structural test firing and demonstration of the response to Call for Fire
against land-based targets (simulated by sea-based locations).

Total Ship Survivability Trials

Series of simulated “realistic” weapon hit scenarios with resulting
damage and recoverability exercises against an aircraft carrier.

Undersea Warfare Testing

Ships demonstrate capability of countermeasure systems and
underwater surveillance, weapons engagement, and communications
systems. This tests ships’ ability to detect, track, and engage
underwater targets.

Vessel Signature Evaluation

Surface ship, submarine, and auxiliary system signature assessments.
This may include electronic, radar, acoustic, infrared, and magnetic
signatures, refueling capabilities.

Other Testing Activities

Acoustic Component Testing

Various surface vessels, moored equipment, and materials are tested
to evaluate performance in the marine environment.

Chemical and Biological
Simulant Testing

Chemical-biological agent simulants are deployed against surface
ships.
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Activity Name Activity Description
Insertion/Extraction Testing of sub.mer51bl<?s capable ofmsertmg.ano.l extracting personnel
and payloads into denied areas from strategic distances.
Line Charge Testing Surface vessels deploy line charges to test the capability to safely clear

an area for expeditionary forces.

Non-Acoustic Component
Testing

Tests of towed or floating buoys for communications through radio-
frequencies or two-way optical communications between an aircraft
and underwater system(s).

Payload Deployer Testing

Launcher systems are tested to evaluate performance.

Semi-Stationary Equipment
Testing

Semi-stationary equipment (e.g., hydrophones) is deployed to
determine functionality.

Towed Equipment Testing

Surface vessels or unmanned surface vehicles deploy and tow
equipment to determine functionality of towed systems.

Table 15. Naval Sea System’s Command proposed testing activities (Navy 2017a).

Activity Name Annual # of Activities? 5-Year # of Activities Location?
Anti-Submarine Warfare
42 210 Jacksonville RC
Anti-Submarine Warfare 4 20 Newport, RI
Mission Package Testing 4 20 NUWC Newport
26 130 Virginia Capes RC
Jacksonville RC
2 10 Navy Cherry Point RC
Northeast RC
Virginia Capes RC
Jacksonville RC
1 5 Navy Cherry Point RC
Virginia Capes RC
Offshore Fort Pierce,
FL
At-Sea Sonar Testing Gulf of Mexico RC
2 10 .
Jacksonville
SFOMF
Northeast RC
Virginia Capes
20 Jacksonville RC
2 10 Navy Cherry Point RC
40 NUWC Newport
12 60 Virginia Capes RC
NSB New London
1 5 NS Norfolk
Port Canaveral, FL
L . 11 55 Bath, ME
Pierside Sonar Testing 5 25 NSB New London
4 20 NSB Kings Bay
8 40 Newport, RI
13 65 NS Norfolk
Pierside Sonar Testing 2 10 Pascagoula, MS
(continued) 3 15 Port Canaveral, FL
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Activity Name Annual # of Activities! 5-Year # of Activities Location?
2 10 PNS
Submarine Sonar 16 80 Norfolk, VA
Testing/Maintenance 24 120 PNS
1 5 Jacksonville RC
Surface Ship Sonar 1 5 NS Mayport
Testing/Maintenance 3 15 NS Norfolk
3 15 Virginia Capes RC
4 20 Gulf of Mexico RC
offshore Fort Pierce,
FL
Key West RC
Torpedo (Explosive) Navy Cherry Point RC
Testing Northeast RC
Virginia Capes RC
2 10 Gulf of Mexico RC
Jacksonville RC
Northeast RC
Virginia Capes RC
7 35 Gulf of Mexico RC
11 55 Offshore Fort Pierce,
FL
Torpedo (Non-Explosive) 2 8 Jacksonville RC
Testing 7 35 Navy Cherry Point RC
8 38 Northeast RC
30 150 NUWC Newport
11 55 Virginia Capes RC
5 25 Gulf of Mexico RC
Key West RC
Jacksonville RC
NUWC Newport
Countermeasure Testing Virginia Capes RC
2-4 14 Gulf of Mexico RC
Jacksonville RC
Northeast RC
Virginia Capes RC
Electronic Warfare
Gulf of Mexico RC
Jacksonville RC
Key West RC
Navy Cherry Point RC
?:gg;gnd Other System 6-10 34 NortheastRC
NSWC Panama City
NUWC Newport
SFOMF
Virginia Capes RC
4 20 NSB New London
0-3 3 JEB LC-FS
Radar and Other System NS Norfolk
Testing 2 10 NS Norfolk
2 10 Northeast RC
21-45 129 Virginia Capes RC
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Activity Name

Annual # of Activities?

5-Year # of Activities

Location?

Mine Warfare

Mine Countermeasure 13 65 NSWC Panama City
'z}l‘r;gti\rlfgutrallzatlon 6 30 Virginia Capes RC
19 95 Gulf of Mexico RC
Mine Countermeasure 10 >0 Jacksonville RC -
Mission Package Testing 1 25 NSWE Panama City
2 10 SFOMF
5 25 Virginia Capes RC
6 30 Gulf of Mexico RC
10 50 Navy Cherry Point RC
Mine Detection and 47-52 250 NSWC Panama City
Classification Testing 7-12 43 Riviera Beach, FL
4 20 SFOMF
3 15 Virginia Capes RC
Surface Warfare
Gulf of Mexico RC
Jacksonville RC
Key West RC
12 60 Nazl/y Cherry Point RC
Northeast RC
Virginia Capes RC
Gun Testing - Large- 1 5 Gulf of Mexico RC
Caliber 1 5 Jacksonville RC
1 5 Key West RC
1 5 Navy Cherry Point RC
1 5 Northeast RC
33 165 NSWC Panama City
5 25 Virginia Capes RC
Gulf of Mexico RC
Jacksonville RC
12 60 Key West RC -
Gun Testing - Medium- Navy Cherry Point RC
Caliber Northeast RC
Virginia Capes RC
102 510 NSWC Panama City
5 24 Virginia Capes RC
Gulf of Mexico RC
Jacksonville RC
Key West RC
. 24 120 Na}\;y Cherry Point RC
Gun Testing - Small- Northeast RC
Caliber Virginia Capes RC
13 65 Gulf of Mexico RC
7 35 NSWC Panama City
8 40 Virginia Capes RC
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Activity Name

Annual # of Activities?

5-Year # of Activities

Location?

Gulf of Mexico RC
Jacksonville RC

Kinetic Energy Weapon 61 301 Key West RC
Testing Navy Cherry Point RC
Northeast RC
Virginia Capes RC
Gulf of Mexico RC
Jacksonville RC
Key West RC
13 65 Navy Cherry Point RC
Missile and Rocket Northeast RC
Testing Virginia Capes RC
1 5 Gulf of Mexico RC
2 10 Jacksonville RC
5 25 Northeast RC
22 110 Virginia Capes RC
Unmanned Systems
15 75 Northeast RC
;J:;nﬁir;ned Aerial System 17 a5 NUWC Newport
15 75 Virginia Capes RC
Unmanned Surface NUWC Newport
Vehicle System Testing 132 660
Gulf of Mexico RC
16 80 Jacksonville RC
NUWC Newport
Unmanned Underwater 41 205 Gulf of M'ex1co RC
Vehicle Testing 25 125 Jacksonville RC
145-146 727 NSWC Panama City
308-309 1,541 NUWC Newport
9 45 Riviera Beach, FL
42 210 SFOMF
Vessel Evaluation
Aircraft Carrier Sea Trials o
_ Propulsion Testing 2 10 Virginia Capes RC
Gulf of Mexico
Large Ship Shock Trial 0-1 1 Jacksonville RC
Virginia Capes RC
NS Mayport
In-Port Maintenance 24 120 NS Norfolk
Testing 2 10 NS Mayport
5 25 NS Norfolk
1 5 Gulf of Mexico RC
. . 2 10 Jacksonville RC
Air Defense Testing 1 = Northeast RC
5 25 Virginia Capes RC
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Activity Name

Annual # of Activities?

5-Year # of Activities

Location?

Gulf of Mexico RC
Jacksonville RC

Key West RC
34 170 Nai,/y Cherry Point RC
Northeast RC
Propulsion Testing Virginia Capes RC
86 430 Gulf of Mexico
2 10 Jacksonville RC
6 30 Navy Cherry Point RC
5 25 Northeast RC
7 35 Virginia Capes RC
2 10 Gulf of Mexico RC
13 65 Jacksonville RC
Surface Warfare Testing 1 5 Key West RC
10 50 Northeast RC
9 45 Virginia Capes RC
2 10 Jacksonville RC
Virginia Capes RC
Jacksonville RC
Und(.arsea Warfare 0-2 4 ?P:‘ig{/l(ll:herry PointRC
Testing Virginia Capes RC
2 10 Gulf of Mexico RC
6 30 Jacksonville RC
2 10 Virginia Capes RC
: . Jacksonville RC
Small Ship Shock Trial 0-3 3 Virginia Capes RC
Submarine Sea Trials - L > Jacksonville RC
Propulsion Testing ! > Northeast RC
1 5 Virginia Capes RC
Offshore Fort Pierce,
FL
Gulf of Mexico RC
2 10 Jacksonville
Submarine Sea Trials - SFOMF
Weapons System Testing Northeast
Virginia Capes
4 20 Jacksonville RC
4 20 Northeast RC
4 20 Virginia Capes RC
Total Ship Survivability 0-1 1 Jacksonville RC
Trials Virginia Capes RC
Jacksonville RC
2 45 Virginia Capes RC
Vessel Signature 2 10 Gulf of Mexico RC
Evaluation 16 80 Jacksonville RC
5 25 JEB LC-FS
18 90 Virginia Capes RC
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Activity

Activity Name Annual # of Activities! 5-Year # of Activities Location?
Gulf of Mexico RC
Jacksonville RC
Hydrodynamic and 2 10 Key West RC
Maneuverability Testing Navy Cherry Point RC
Northeast RC
Virginia Capes RC
Other Testing Activities
Insertion/Extraction 4 20 Key West RC
264 1,320 NSWC Panama City
Line Charge Testing 4 20 NSWC Panama City
Acou.stlc Component 33 165 SFOMF
Testing
80 400 Jacksonville RC
Chemical and Biological 80 400 Navy Cherry Point RC
Simulant Testing 80 400 Northeast RC
80 400 Virginia Capes RC
Non-Acoustic Component 4 20 Gulf of Mexico RC
Testing 4 20 Virginia Capes RC
1 5 Gulf of Mexico RC
Payload Deployer Testing 1 5 Northeast RC
39 195 NUWC Newport
. . 4 20 Newport, RI
;Zrl?i‘l;‘:’;zzgr%ae?t’ing 11 55 NSWC Panama City
190 950 NUWC Newport
Tow.ed Equipment 36 180 NUWC Newport
Testing
. 1 5 Jacksonville RC
Vessel Evaluation =9 295 SFOMF
Unmanned Systems 33 165 SFOMF

1 For activities where the maximum number of events could vary between years, the information is presented as a
“representative-maximum” number of events per year. For activities where no variation is anticipated, only the maximum

number of events within a single year is provided.
2 Locations given are areas where activities typically occur. However, activities could be conducted in other locations
within the action area. Where multiple locations are provided within a single cell, the number of activities could occur in
any of the locations, not in each of the locations.
Notes: JEB LC-FS: Joint Expeditionary Base Little Creek-Fort Story; Gulf of Mexico: Gulf of Mexico; Jacksonville: Jacksonville;
NS: Naval Station; NSB: Naval Submarine Base; NSWC: Naval Surface Warfare Center; NUWC: Naval Undersea Warfare
Center; PNS: Portsmouth Naval Shipyard; RC: Range Complex; SFOMF: South Florida Ocean Measurement Facility Testing
Range; Virginia Capes: Virginia Capes

3.3.2.3 Office of Naval Research Testing Activities

As the Department of the Navy’s science and technology provider, the Office of Naval Research
provides technology solutions for Navy and Marine Corps needs. Testing conducted by the
Office of Naval Research in the action area includes acoustic and oceanographic research, large
displacement unmanned underwater vehicle (innovative naval prototype) research, and emerging
mine countermeasure technology research. Table 16 describes the Office of Naval Research’s
testing activities while Table 17 provides a list of the proposed testing activities.
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Table 16. A description of each of the Office of Naval Research’s testing activities
(Navy 2017a).

Activity Name | Activity Description
Acoustic and Oceanographic Science and Technology

Research using active transmissions from sources deployed from
ships and unmanned underwater vehicles. Research sources can be
used as proxies for current and future Navy systems.

Emerging Mine Countermeasure | Test involves the use of broadband acoustic sources on unmanned

Acoustic and Oceanographic
Research

Technology Research underwater vehicles.
Large Displacement Unmanned Autonomy testing and environmental data collection with Large
Underwater Vehicle Testing Displacement Unmanned Underwater Vehicles.

Table 17. Office of Naval Research proposed testing activities (Navy 2017a).

Activity Name Annual # of Activities 5-Year # of Activities Location
Acoustic and Oceanographic Science and Technology
Acoustic and 4 20 Gulf of Mexico RC
Oceanographic 7 35 Northeast RC
Research 2 10 Virginia Capes RC
Emerging Mine 1 5 Jacksonville RC
Countermeasure 2 10 Northeast RC
Technology Research 1 5 Virginia Capes RC
4 20 Gulf of Mexico RC
Large Displacement 12 60 Jacksonville RC
Unmanned Underwater 4 20 Navy Cherry Point RC
Vehicle Testing 16 80 Northeast RC
8 40 Virginia Capes RC

Notes: Gulf of Mexico: Gulf of Mexico; Jacksonville: Jacksonville, Florida; RC: Range Complex; Virginia Capes: Virginia Capes

3.4 Standard Operating Procedures and Mitigation Measures

Standard operating procedures have been developed by the Navy through years of experience
and are implemented during Navy training and testing activities to provide for safety and mission
success. This is the primary purpose of these procedures, though in many cases there are
environmental benefits resulting from the implementation of standard operating procedures as
well. Mitigation measures, on the other hand, are designed specifically for the purpose of
avoiding or reducing environmental impacts from the proposed activities. The standard operating
procedures and mitigation measures the Navy will incorporate in their training and testing
activities in the action area are described below.

3.4.1 Standard Operating Procedures

When conducting training and testing activities, the Navy implements standard operating
procedures to provide for safety and mission success. Navy standard operating procedures are
broadcast via numerous naval instructions and manuals to ensure compliance.

93



Biological and Conference Opinion on Navy
Atlantic Fleet Training and Testing Activities PCTS # FPR-2018-9259

3.4.1.1 Vessel Safety

The standard operating procedures for vessel safety could result in a secondary benefit to marine
mammals and sea turtles through a reduction in the potential for vessel strike due to the presence
of watch personnel at all times. Ships operated by or for the Navy have personnel assigned to
stand watch at all times, day and night, when vessels are moving through the water (underway).
Watch personnel undergo training on tasks such as avoiding hazards and ship handling. Training
includes on-the-job instruction and a formal qualification program to certify that they have
demonstrated all necessary skills. Skills include detection and reporting of floating or partially
submerged objects. Watch personnel include officers, enlisted men and women, and civilians
operating in similar capacities. Their duties as watchstanders may be performed in conjunction
with other job responsibilities, such as navigating the ship or supervising other personnel. While
on watch, personnel employ visual search techniques, including the use of binoculars and
scanning techniques. After sunset and prior to sunrise, watch personnel employ night visual
search techniques, which could include the use of night vision devices.

The primary duty of watch personnel is to ensure safety of the ship, and this includes the
requirement to detect and report all objects and disturbances sighted in the water that may be
indicative of a threat to the ship and its crew, such as debris, a periscope, a surfaced submarine,
or a surface disturbance. Per safety requirements, watch personnel also report any marine
mammals sighted that have the potential to be in the direct path of the ship as a standard collision
avoidance procedure.

Navy vessels operate in accordance with the navigation rules established by the U.S. Coast
Guard. All vessels operating on the water are required to follow Inland Navigation Rules (33
Code of Federal Regulations 83) and International Regulations for Preventing Collisions at Sea
(72 COLREGS). Navigation rules are formalized in the Convention on the International
Regulations for Preventing Collisions at Sea, 1972. Applicable navigation requirements include,
but are not limited to, the presence of lookouts and the requirement that vessels proceed at a safe
speed at all times so that proper and effective action can be taken to avoid collision if necessary
and so they can be stopped within a distance appropriate to the prevailing circumstances and
conditions.

3.4.1.2 Weapons Firing Safety

Most weapons firing activities that involve the use of explosive munitions are conducted during
daylight hours. In addition, pilots of Navy aircraft are not authorized to expend ordnance, fire
missiles, or drop other airborne devices through extensive cloud cover where visual clearance for
non-participating aircraft and vessels in the air and on the sea surface is not possible. The two
exceptions to this requirement are: (1) when operating in the open ocean, clearance for non-
participating aircraft and vessels in the air and on the sea surface through radar surveillance is
acceptable; and (2) when the Officer Conducting the Exercise or civilian equivalent accepts
responsibility for the safeguarding of airborne and surface traffic.
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During activities that involve recoverable targets (e.g., aerial drones), the Navy recovers the
target and any associated decelerators/parachutes to the maximum extent practicable consistent
with personnel and equipment safety. This standard operating procedure could result in a benefit
to marine mammals, sea turtles, fish, and corals by reducing the potential for physical
disturbance and strike, entanglement, and ingestion of applicable targets and any associated
decelerators/parachutes.

3.4.1.3 Target Deployment Safety

The deployment of targets is dependent upon environmental conditions. Firing exercises
involving the integrated maritime portable acoustic scoring and simulation system are typically
conducted in daylight hours in Beaufort sea state!' number 4 conditions (i.e., winds 11 to 16
knots, small waves 1 to 4 ft becoming longer, numerous whitecaps) or better to ensure safe
operating conditions during buoy deployment and recovery. This standard operating procedure
could result in a benefit to marine mammals and sea turtles through a reduction in the potential
for physical disturbance and strike by a target.

3.4.1.4 Towed In-Water Device Safety

As a standard collision avoidance procedure, prior to deploying a towed in-water device from a
manned platform, the Navy searches the intended path of the device for any floating debris,
objects, or animals (e.g., driftwood, concentrations of floating vegetation, marine mammals) that
have the potential to obstruct or damage the device. This standard operating procedure could
result in a benefit to marine mammals and sea turtles through a reduction in the potential for
physical disturbance and strike by a towed in-water device.

3.4.1.5 Pile Driving Safety

Pile driving is required during elevated causeway construction (Table 13). Due to pile driving
system design and operation, the Navy performs soft starts during impact installation of each pile
to ensure proper operation of the diesel impact hammer. During a soft start, an initial set of
strikes from the impact hammer at reduced energy are performed before it can be operated at full
power and speed. This standard operating procedure could result in a benefit to marine mammals
and sea turtles because soft starts may “warn” these resources and cause them to move away
from the sound source before impact pile driving increases to full operating capacity.

3.4.2 Mitigation Measures'?

The Navy proposed to implement mitigation measures to avoid or reduce potential impacts from
acoustic, explosive, and physical disturbance and strike stressors from training and testing

' http://w1.weather.gov/glossary/index.php?word=beaufort+scale

12 We consider these mitigation measures “conservation measures”: actions that will be taken by the Navy and serve
to minimize project effects on the species under review. As such, we evaluate the effects of these measures as
integral parts of the proposed action to be implemented by the Navy.
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activities on ESA-listed marine mammals, sea turtles, Gulf sturgeon, and coral.'® These
mitigation measures fall into two categories: procedural mitigation and mitigation areas.
Procedural mitigation is mitigation that the Navy will implement whenever and wherever an
applicable training or testing activity takes place within the action area. Mitigation areas are
geographic locations in the action area where the Navy will implement additional measures
during all or a part of the year. Additional detail on both proposed procedural mitigation and
mitigation areas is provided in the sections below.

In order to ensure compliance with the proposed mitigation measures, the Navy provides
environmental awareness and education to appropriate personnel (e.g., lookouts) to aid in visual
observation, environmental compliance, and reporting responsibilities. Appropriate personnel
(including civilian personnel) involved in mitigation and training or testing activity reporting
complete one or more modules of the U.S Navy Afloat Environmental Compliance Training
Series. The Afloat Environmental Compliance Training program helps Navy personnel from the
most junior Sailors to Commanding Officers gain a better understanding of their personal
environmental compliance roles and responsibilities. It helps to ensure Navy-wide compliance
with environmental requirements. Modules include the following:

e Introduction to the U.S. Navy Afloat Environmental Compliance Training Series. The
introductory module provides information on environmental laws (e.g., ESA, MMPA)
and the corresponding responsibilities that are relevant to Navy training and testing
activities. The material explains why environmental compliance is important in
supporting the Navy’s commitment to environmental stewardship.

e Marine Species Awareness Training. All bridge watch personnel, Commanding Officers,
Executive Officers, maritime patrol aircraft aircrews, anti-submarine warfare and mine
warfare rotary-wing aircrews, Lookouts, and equivalent civilian personnel must
successfully complete the Marine Species Awareness Training prior to standing watch or
serving as a Lookout. The Marine Species Awareness Training provides information on
sighting cues, visual observation tools and techniques, and sighting notification
procedures. Navy biologists developed Marine Species Awareness Training to improve
the effectiveness of visual observations for biological resources, focusing on marine
mammals and sea turtles, and including floating vegetation, jellyfish aggregations, and
flocks of seabirds. The most recent Marine Species Awareness Training was released in
2014 and approved by NMFS (Navy 2017a).

e U.S. Navy Protective Measures Assessment Protocol. This module provides the
necessary instruction for accessing mitigation requirements during the training and
testing activity planning phase using the Protective Measures Assessment Protocol
software tool.

13 Note that the Navy did not propose mitigation for ESA-listed fish species other than Gulf sturgeon.
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e U.S. Navy Sonar Positional Reporting System and Marine Mammal Incident Reporting.
This module provides instruction on the procedures and activity reporting requirements
for the Sonar Positional Reporting System and marine mammal incident reporting.

According to the Navy’s BA, Navy scientists and planners have observed enhanced knowledge
and understanding about the Navy’s environmental compliance responsibilities among Lookouts
and members of the operational community since the development of the U.S. Navy Afloat
Environmental Compliance Training Series (Navy 2017a). As an example, since the Navy
implemented the original Marine Species Awareness Training in 2007, the average rate of Navy
vessel strikes of large whales has decreased by three times when compared with the prior 10-year
period (1997-2006). It is likely that the implementation of the Marine Species Awareness
Training starting in 2007, and the additional U.S. Navy Afloat Environmental Compliance
Training Series modules starting in 2014, has contributed to this reduction in strikes. This
indicates that the environmental awareness and education program is helping to improve the
effectiveness of mitigation implementation.

The following sections summarize the mitigation measures that the Navy proposes to implement
in association with the training and testing activities analyzed in this document. A complete
discussion of the mitigation measures, as well as measures considered by the Navy but not
proposed, and the evaluation process used by the Navy to develop, assess, and select mitigation
measures, can be found in Chapter 5 (Mitigation) of the AFTT DEIS/OEIS (Navy 2017c). For
each of the mitigation measures described below, the Navy operational community provided
input on the practicability of each measure and whether additional mitigation could be
implemented to further reduce potential impacts to ESA-listed species.

3.4.2.1 Procedural Mitigation

Procedural mitigation generally involves: (1) the use of one or more trained Lookouts to observe
for specific biological resources within a mitigation zone'#; (2) requirements for Lookouts to
immediately communicate sightings of specific biological resources to the appropriate watch
station for information dissemination; and (3) requirements for the watch station to implement
mitigation (e.g., halt an activity) until certain recommencement conditions have been met.

Lookouts are personnel who perform similar duties as the standard watch personnel described
previously, such as observing for objects that could present a potential danger to the observation
platform (e.g., debris in the water, incoming vessels, and incoming aircraft). Lookouts have an
additional duty of helping meet the Navy’s mitigation requirements by visually observing
mitigation zones for marine mammals and sea turtles. However, for some activities, Lookouts

14 Mitigation zones are areas at the surface of the water (measured as the radius from a stressor) within which
training or testing activities would be halted, powered down, or modified to protect specific biological resources
from an injurious impact (e.g., Permanent Threshold Shift [PTS], vessel strike).
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may also be required to observe for additional biological resources, such as birds, fish, jellyfish
aggregations, or floating vegetation. In this consultation, the term “floating vegetation” refers
specifically to floating concentrations of detached kelp paddies and Sargassum. Some biological
resources can be indicators of potential marine mammal or sea turtle presence because animals
have been known to seek shelter in, feed on, or feed in them. For example, young sea turtles have
been known to hide from predators and eat the algae associated with floating concentrations of
Sargassum. The Navy proposes to observe for these additional biological resources during
certain activities to protect ESA-listed species or to offer an additional layer of protection for
marine mammals and sea turtles.

Depending on the activity, a Lookout may be positioned on a ship (i.e., surface ships and
surfaced submarines), on a small boat (e.g., a rigid-hull inflatable boat), in an aircraft, on a pier,
or on the shore. Certain platforms, such as aircraft and small boats, have manning or space
restrictions; therefore, the Lookout on these platforms is typically an existing member of the
aircraft or boat crew (e.g., pilot) who is responsible for other essential tasks (e.g., navigation). On
platforms that do not have manning and space restrictions (such as large ships), the Officer of the
Deck, a member of the bridge watch team, or other personnel may be designated as the Lookout.
The Navy is unable to position Lookouts on unmanned vehicles and unmanned aerial systems, or
have Lookouts observe during activities that use systems deployed from or towed by unmanned
platforms.

The Navy’s passive acoustic devices (e.g., remote acoustic sensors, expendable sonobuoys,
passive acoustic sensors on submarines) can complement visual observations when passive
acoustic assets are already participating in an activity. When in use, the passive acoustic assets
can detect vocalizing marine mammals within the frequency bands already being monitored by
Navy personnel. Passive acoustic detections would not provide range or bearing to detected
animals, and therefore cannot be used to determine an animal’s location or confirm its presence
in a mitigation zone. Marine mammal detections made with the use of passive acoustic devices
will be communicated to Lookouts to alert them of possible marine mammal presence in the
vicinity. Lookouts will use any information on possible presence of animals from passive
acoustic monitoring to assist in their visual observations of the mitigation zone.

The Navy takes several courses of action in response to a sighting of an applicable biological
resource (e.g., ESA-listed species, floating Sargassum) in a mitigation zone. First, a Lookout will
communicate the sighting to the appropriate watch station. Next, the watch station will
implement the prescribed mitigation (e.g., powering down sonar, halting an explosion,
maneuvering a vessel). If floating vegetation is observed prior to the initial start of an activity,
the activity will either be relocated to an area where floating vegetation is not observed, or the
initial start of the activity will be halted until the mitigation zone is clear of floating vegetation
(the Navy does not propose to halt activities if vegetation floats into the mitigation zone after
activities commence as the Navy determined such an action not to be practicable for operational
and safety reasons). For sightings of marine mammals and sea turtles during an activity, the
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activity will be suspended or otherwise altered based on the applicable mitigation measures until
one of the five recommencement conditions listed below has been met. The recommencement
conditions are designed to allow a sighted animal to leave the mitigation zone before an activity
or the use of a stressor resumes.

1) The animal is observed exiting the mitigation zone;

2) The animal is thought to have exited the mitigation zone based on a determination of its
course, speed, and movement relative to the stressor source;

3) The mitigation zone has been clear of any additional sightings for a specific wait period,

4) For mobile activities, the stressor source has transited a distance equal to double that of the
mitigation zone size beyond the location of the last sighting; or

5) For activities using hull-mounted sonar, the ship concludes that dolphins are deliberately
closing in on the ship to ride the ship’s bow wave, and are therefore out of the main
transmission axis of the sonar (and there are no other marine mammal or sea turtle sightings
within the mitigation zone).

In some instances, such as if an animal dives underwater after a sighting, it may not be possible
for a Lookout to visually verify if that animal has left the mitigation zone. To account for this,
one of the recommencement conditions is an established post-sighting wait period. Wait periods
are designed to allow animals time to resurface and be available to be sighted again before an
activity or the use of a stressor resumes. The Navy proposes a 30 minute wait period to activities
conducted from vessels and activities that involve aircraft that are not typically fuel constrained
(e.g., maritime patrol aircraft) because 30 minutes is the maximum amount of time that those
activities can be halted without preventing the activity from meeting its intended objective (Navy
2017a). A 30 minute period covers the average dive times of most marine mammals, and a
portion of the dive times of sea turtles and deep-diving marine mammals (i.e., sperm whales,
dwarf and pygmy sperm whales [Kogia species], and beaked whales). The Navy proposes a
shorter wait period of 10 minute for activities that involve aircraft with fuel constraints (e.g.,
rotary-wing aircraft [i.e., helicopters], fighter aircraft) because 10 minutes is the maximum
amount of time that those activities can be halted without compromising safety due to aircraft
fuel restrictions (Navy 2017a). A 10 minute period covers a portion of the marine mammal and
sea turtle dive times, but not the average dive times of all species.

The procedural mitigation measures described below are organized by stressor type and activity
category. For sonar and explosive sources, proposed mitigation is dependent on the sonar source
and the net explosive weight of the detonation. Sonar sources are classified into “bins” as listed
in Table 18, and as explained in more detail in Section 6.1.3. Explosives were classified into bins
based on net explosive weight as described in Table 19, and as explained in more detail in
Section 6.2. In general, the Navy’s mitigation aims to reduce the potential for injury of ESA-
listed marine mammals and sea turtles to occur. Additionally, implementing the mitigation could
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help avoid or reduce the potential for exposure to higher levels of sound that may result in less
severe effects (e.g., TTS). 5

In order to better organize and facilitate the analysis of approximately 300 individual sources of
underwater sound deliberately employed by the Navy including sonars, other transducers
(devices that convert energy from one form to another—in this case, to sound waves), air guns,
and explosives, the Navy developed a series of source classifications, or source bins. The source
classification bins do not include the broadband sounds produced incidental to pile driving;
vessel and aircraft transits; and weapons firing.

Table 18. Sonar sources used in the action area and their bin classification (Navy
2017a).

Source Class Category Bin Description
Low-Frequency (LF): LF3 LF sources greater than 200 dB
Sources that produce signals less than
1 kHz LF4 LF sources equal to 180 dB and up to
200 dB
LF5 LF sources less than 180 dB
LF sources greater than 200 dB with
LF6
long pulse lengths
Mid-Frequency (MF): MF1 Hull-mounted surface ship sonars (e.g.,
Tactical and non-tactical sources that AN/SQS-53C and AN/SQS-61)
produce signals between 1 and 10 kHz MF1K Kingfisher mode associated with MF1
sonars
MF3 Hull-mounted submarine sonars (e.g.,
AN/BQQ-10)
MF4 Helicopter-deployed dipping sonars
(e.g., AN/AQS-22)
MF5 Active acoustic sonobuoys (e.g., DICASS)
MF6 Active underwater sound signal devices
(e.g, MK 84)
Active sources (greater than 200 dB) not
MF8 o
otherwise binned
MF9 Active sources (equal to 180 dB and up
to 200 dB) not otherwise binned
Mid-Frequency (MF): MF10 Active sources (greater than 160 dB, but
Tactical and non-tactical sources that less than 180 dB) not otherwise binned
produce signals between 1 and 10 kHz Hull-mounted surface ship sonars with
) MF11 :
(continued) an active duty cycle greater than 80%
MF12 Towed array surface ship sonars with an
active duty cycle greater than 80%
MF14 Oceanographic MF sonar

15 That is, the mitigation zone typically covers much of the range to auditory injury, but implementing the mitigation
could also reduce the potential for exposures that could result in TTS, particularly more severe instances of TTS.
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Source Class Category Bin Description
High-Frequency (HF): HF1 Hull-mounted submarine sonars (e.g.,
Tactical and non-tactical sources that AN/BQQ-10)
produce signals between 10 and 100 kHz HF3 Other hull-mounted submarine sonars

(classified)
HF4 Mine detection, classification, and
neutralization sonar (e.g., AN/SQS-20)
Active sources (greater than 200 dB) not
HF5 o
otherwise binned
HF6 Active sources (equal to 180 dB and up
to 200 dB) not otherwise binned
HF7 Active sources (greater than 160 dB, but
less than 180 dB) not otherwise binned
HF8 Hull-mounted surface ship sonars (e.g.,
AN/SQS-61)
Very ngfh Frequency Sonars (VHF): Very high frequency sources greater
Non-tactical sources that produce signals VHF1 than 200 dB
between 100 and 200 kHz
Anti-Submarine Warfare (ASW): ASW1 MF systems operating above 200 dB
Tactical sources (e.g., active sonobuoys MF Multistatic Active Coherent
and acoustic countermeasures systems) ASW?2 sonobuoy (e.g, AN/SSQ-125)
used during ASW training and testing MF towed ac'ti'\’/e acoustic
activities ASW3 countermeasure systems (e.g.,, AN/SLQ-
25)
ASW4 MF expendable active acoustic device
countermeasures (e.g., MK 3)
ASW53 MF sonobuoys with high duty cycles
Torpedoes (TORP): TORP1 Lightweight torpedo (e.g., MK-46, MK-
Source classes associated with the active 54, or Anti-Torpedo Torpedo)
acoustic signals produced by torpedoes TORP2 Heavyweight torpedo (e.g., MK-48)
TORP 3 Heavyweight torpedo (e.g., MK 48)
F d Looking S FLS):
Forward ookIng d(lmal:'( g HF sources with short pulse lengths,
orward or upward looxing object FLS2 narrow beam widths, and focused beam
avoidance sonars used for ship navigation patterns
and safety
Acoustic Modems (M): Systems used to M3 MF acoustic modems (greater than 190
transmit data through the water dB)
Swimmer Detection Sonars (SD): HF and VHF sources with short pulse
Systems used to detect divers and SD1 -SD2 lengths, used for the detection of
submerged swimmers swimmers and other objects for the
purpose of port security
Synthetic Aperture Sonars (SAS): SAS1 MF SAS systems
Sonars in which active acoustic signals are
post-processed to form high-resolution SAS2 HF SAS systems
images of the seafloor SAS3 VHF SAS systems
SAS4 MF to HF broadband mine
countermeasure sonar
Broadband Sound Sources (BB): BB1 MF to HF mine countermeasure sonar
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Source Class Category

Sonar systems with large frequency
spectra, used for various purposes

Bin Description

BB2 HF to VHF mine countermeasure sonar

BB4 LF to MF oceanographic source
Broadband Sound Sources (BB) BB5 LF to MF oceanographic source
(continued): i
Sonar systems with large frequency BB6 HF oceanographic source
spectra, used for various purposes BB7 LF oceanographic source

Table 19. Explosive bins proposed for use in the action area.

Bin Net Explo(ili)v;a Weight! Example Explosive Source
E1l 0.1-0.25 Medium-caliber projectile

E2 >0.25-0.5 Medium-caliber projectile

E3 > 0.5-2.5 Large-caliber projectile

E4 >2.5-5 Mine neutralization charge

E5 >5-10 5 inch projectile

E6 >10-20 Hellfire missile

E7 >20-60 Demo block/ shaped charge

E8 > 60-100 Lightweight torpedo

E9 >100-250 500 Ib. bomb

E10 >250-500 Harpoon missile

E11 >500-650 650 1b. mine

E12 > 650-1,000 2,000 Ib. bomb

El6 >7,250-14,500 Littoral Combat Ship full ship shock trial
E17 >14,500-58,000 Aircraft carrier full ship shock trial

1 Net Explosive Weight refers to the equivalent amount of trinitrotoluene the actual weight of a munition may be larger

due to other components.
*Ib. = pounds

3.4.2.1.1 Active Sonar

As described in Table 20, the Navy proposes to implement procedural mitigation to avoid the
potential for marine mammals and sea turtles to be exposed to levels of sound that could result in

injury (i.e., PTS) from active sonar to the maximum extent practicable.
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Table 20. Procedural mitigation for active sonar (Navy 2018a).

Procedural Mitigation Description

Stressor or Activity

¢ Low-frequency active sonar, mid-frequency active sonar, high-frequency active sonar
o For vessel-based activities, mitigation applies only to sources that are positively controlled and
deployed from manned surface vessels (e.g., sonar sources towed from manned surface platforms).
o For aircraft-based activities, mitigation applies only to sources that are positively controlled and
deployed from manned aircraft that do not operate at high altitudes (e.g., rotary-wing aircraft).
Mitigation does not apply to active sonar sources deployed from unmanned aircraft or aircraft
operating at high altitudes (e.g., maritime patrol aircraft).
Resource Protection Focus
e Marine mammals
e Sea turtles (only for sources <2 kilohertz [kHz])
Number of Lookouts and Observation Platform
e Hull-mounted sources:
0 1 Lookout: Platforms with space or manning restrictions while underway (at the forward part of a
small boat or ship) and platforms using active sonar while moored or at anchor (including pierside)
0 2 Lookouts: Platforms without space or manning restrictions while underway (at the forward part of
the ship)
0 4 Lookouts: Pierside sonar testing activities at Port Canaveral, Florida and Kings Bay, Georgia
e Sources that are not hull-mounted:

0 1 Lookout on the ship or aircraft conducting the activity
Mitigation Requirements
e Mitigation zones:

0 1,000 yard power down, 500 yard power down, and 200 yard shut down for low-frequency active
sonar 2200 decibels (dB) and hull-mounted mid-frequency active sonar

0 200 yard shut down for low-frequency active sonar <200 dB, mid-frequency active sonar sources
that are not hull-mounted, and high-frequency active sonar

e Prior to the initial start of the activity (e.g., when maneuvering on station):

0 Observe the mitigation zone for floating vegetation; if observed, relocate or delay the start until the
mitigation zone is clear.

0 Observe the mitigation zone for marine mammals and sea turtles; if observed, relocate or delay the
start of active sonar transmission.

¢ During the activity:

0 Low-frequency active sonar 2200 decibels (dB) and hull-mounted mid-frequency active sonar:
Observe the mitigation zone for marine mammals and sea turtles (for sources <2 kHz); power down
active sonar transmission by 6 dB if observed within 1,000 yard of the sonar source; power down an
additional 4 dB (10 dB total) within 500 yards; cease transmission within 200 yards.

0 Low-frequency active sonar <200 dB, mid-frequency active sonar sources that are not hull-mounted,
and high-frequency active sonar: Observe the mitigation zone for marine mammals and sea turtles
(for sources <2 kHz); cease active sonar transmission if observed within 200 yards of the sonar
source.

e Commencement/recommencement conditions after a marine mammal or sea turtle sighting before or
during the activity:

0 The Navy will allow a sighted marine mammal or sea turtle to leave the mitigation zone prior to the
initial start of the activity (by delaying the start) or during the activity (by not recommencing or
powering up active sonar transmission) until one of the following conditions has been met: (1) the
animal is observed exiting the mitigation zone; (2) the animal is thought to have exited the mitigation
zone based on a determination of its course, speed, and movement relative to the sonar source; (3)
the mitigation zone has been clear from any additional sightings for 10 minutes for aircraft-deployed
sonar sources or 30 minutes for vessel-deployed sonar sources; (4) for mobile activities, the active
sonar source has transited a distance equal to double that of the mitigation zone size beyond the
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Procedural Mitigation Description

location of the last sighting; or (5) for activities using hull-mounted sonar, the ship concludes that
dolphins are deliberately closing in on the ship to ride the ship’s bow wave, and are therefore out of
the main transmission axis of the sonar (and there are no other marine mammal sightings within the
mitigation zone).

¢ Additional requirements:

0 At Port Canaveral, Florida and Kings Bay, Georgia the Navy will equip Lookouts with polarized
sunglasses and conduct active sonar activities during daylight hours to ensure adequate sightability
of sea turtles. The Navy will notify the Port Authority prior to commencing pierside sonar testing at
these locations. The Navy will observe the mitigation zone for marine mammals and sea turtles for
30 minutes after completion of pierside sonar testing at these locations.

0 The Navy will reduce mid-frequency active sonar transmissions at Kings Bay, Georgia by at least 36
dB from full power. The Navy will communicate sightings of sea turtles (e.g., time, location, count,
animal size, description of research tags if present, direction of travel) made during or after pierside
sonar testing at Kings Bay, Georgia to the Georgia Department of Natural Resources sightings hotline,
Base Natural Resources Manager, and Port Operations. Port Operations will disseminate sightings
information to other vessels operating in the vicinity.

For low-frequency active sonar at 200 dB or more and hull-mounted mid-frequency active sonar,
sources in bin mid frequency 1 (MF1; Table 18) have the longest predicted ranges to PTS. For
sources within bin MF1, the 1,000 yard and 500 yard power down mitigation zones extend
beyond the average ranges to PTS for all functional hearing groups.'® The 200 yard shut down
mitigation zone for bin MF1 extends beyond the average range to PTS for all hearing groups
with ESA-listed species. The impact ranges for the 200 yard shut down mitigation zone were
calculated based on full power transmissions and do not consider that the impact ranges will be
reduced if one or both of the power down mitigations is implemented as required. The mitigation
will be even more protective for low-frequency active sonar at 200 dB or more and hull-mounted
mid-frequency active sonar sources used at lower source levels with shorter impact ranges.

For low-frequency active sonar below 200 dB, mid-frequency active sonar sources that are not
hull-mounted, and high-frequency active sonar, sources in bin high-frequency 4 (HF4; Table 19)
have the longest predicted ranges to PTS. For sources within bin HF4, the 200 yard. shut down
mitigation zone extends beyond the average range to PTS for all functional hearing groups. The
mitigation will be even more protective for low-frequency active sonar below 200 dB, mid-
frequency active sonar sources that are not hull-mounted, and high-frequency active sonar
sources that fall within lower source bins with shorter impact ranges.

16 Functional hearing groups were defined by NMFS’ Technical Guidance for Assessing the Effects of
Anthropogenic Sound on Marine Mammals NOAA. 2018. 2018 Revision to: Technical Guidance for Assessing the
Effects of Anthropogenic Sound on Marine Mammal Hearing (Version 2.0)..
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3.4.2.1.2 Air Guns

Table 20 describes the procedural mitigation proposed for the use of air guns. The mitigation
zone extends beyond the average range to PTS for all functional hearing groups, when assuming
100 air gun pulses (i.e., the maximum number of pulses used during an exercise). The mitigation
will be even more protective for air gun activities that use less than 100 pulses, because these
activities have even shorter impact ranges. The small mitigation zone size and proximity to the
observation platform will help increase the likelihood that Lookouts will detect marine mammals
and sea turtles in the area where the use of air guns is planned or occurring.

Table 20. Procedural mitigation for air guns (Navy 2018a).

Procedural Mitigation Description

Stressor or Activity
e Air guns
Resource Protection Focus
e Marine mammals
e Sea turtles
Number of Lookouts and Observation Platform
¢ 1 Lookout positioned on a ship or pierside
Mitigation Requirements
e Mitigation zone:
0 150 yards around the air gun
e Prior to the initial start of the activity (e.g., when maneuvering on station):

0 Observe the mitigation zone for floating vegetation; if observed, relocate or delay the start until the
mitigation zone is clear.

0 Observe the mitigation zone for marine mammals and sea turtles; if observed, relocate or delay the
start of air gun use.

e During the activity:

0 Observe the mitigation zone for marine mammals and sea turtles; if observed, cease air gun use.

o Commencement/recommencement conditions after a marine mammal or sea turtle sighting before or
during the activity:

0 The Navy will allow a sighted marine mammal or sea turtle to leave the mitigation zone prior to the
initial start of the activity (by delaying the start) or during the activity (by not recommencing air gun
use) until one of the following conditions has been met: (1) the animal is observed exiting the
mitigation zone; (2) the animal is thought to have exited the mitigation zone based on a
determination of its course, speed, and movement relative to the air gun; (3) the mitigation zone has
been clear from any additional sightings for 30 minutes; or (4) for mobile activities, the air gun has

transited a distance equal to double that of the mitigation zone size beyond the location of the last
sighting.
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3.4.2.1.3 Pile Driving

Table 21 describes the proposed procedural mitigation for pile driving. The ranges to effect from
impact pile driving are longer than the ranges to effect for vibratory pile extraction. For impact
pile driving, the mitigation zone extends beyond the maximum ranges to PTS for all functional
hearing groups. The mitigation will be even more protective for vibratory pile extraction, since it
has shorter impact ranges. The small mitigation zone size and proximity to the observation
platform will help increase the likelihood that Lookouts will detect marine mammals and sea
turtles in the area.

Table 21. Procedural mitigation for pile driving (Navy 2018a).

Procedural Mitigation Description

Stressor or Activity
o Pile driving and pile extraction sound during Elevated Causeway System training
Resource Protection Focus
e Marine mammals
e Sea turtles
Number of Lookouts and Observation Platform
¢ 1 Lookout positioned on the shore, the elevated causeway, or a small boat
Mitigation Requirements
e Mitigation zone:
0 100 yards around the pile
o Prior to the initial start of the activity (for 30 minutes):

0 Observe the mitigation zone for floating vegetation; if observed, delay the start until the mitigation
zone is clear.

0 Observe the mitigation zone for marine mammals and sea turtles; if observed, delay the start of pile
driving or vibratory pile extraction.

¢ During the activity:

0 Observe the mitigation zone for marine mammals and sea turtles; if observed, cease impact pile
driving or vibratory pile extraction.

e Commencement/recommencement conditions after a marine mammal or sea turtle sighting before or
during the activity:

0 The Navy will allow a sighted marine mammal or sea turtle to leave the mitigation zone prior to the
initial start of the activity (by delaying the start) or during the activity (by not recommencing pile
driving or pile extraction) until one of the following conditions has been met: (1) the animal is
observed exiting the mitigation zone; (2) the animal is thought to have exited the mitigation zone
based on a determination of its course, speed, and movement relative to the pile driving location; or
(3) the mitigation zone has been clear from any additional sightings for 30 minutes.
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3.4.2.1.4 Weapons Firing Noise

Table 22 describes the proposed procedural mitigation measures for weapons firing noise. The
mitigation zone extends beyond the distance to which marine mammals and sea turtles will be
expected to experience PTS from weapons firing noise. The small mitigation zone size and
proximity to the observation platform will help increase the likelihood that Lookouts will detect
marine mammals and sea turtles in the area where weapons will be or are being fired.

Table 22. Procedural mitigation for weapons firing noise (Navy 2018a).

Procedural Mitigation Description

Stressor or Activity
e Weapons firing noise associated with large-caliber gunnery activities
Resource Protection Focus
e Marine mammals
e Sea turtles
Number of Lookouts and Observation Platform
¢ 1 Lookout positioned on the ship conducting the firing
¢ Depending on the activity, the Lookout could be the same one described for Explosive Medium-Caliber
and Large-Caliber Projectiles or Small-, Medium-, and Large-Caliber Non-Explosive Practice Munitions.
Mitigation Requirements
e Mitigation zone:
0 30° on either side of the firing line out to 70 yards from the muzzle of the weapon being fired
e Prior to the initial start of the activity:

0 Observe the mitigation zone for floating vegetation; if observed, relocate or delay the start until the
mitigation zone is clear.

0 Observe the mitigation zone for marine mammals and sea turtles; if observed, relocate or delay the
start of weapons firing.

¢ During the activity:
0 Observe the mitigation zone for marine mammals and sea turtles; if observed, cease weapons firing.
e Commencement/recommencement conditions after a marine mammal or sea turtle sighting before or
during the activity:

0 The Navy will allow a sighted marine mammal or sea turtle to leave the mitigation zone prior to the
initial start of the activity (by delaying the start) or during the activity (by not recommencing
weapons firing) until one of the following conditions has been met: (1) the animal is observed exiting
the mitigation zone; (2) the animal is thought to have exited the mitigation zone based on a
determination of its course, speed, and movement relative to the firing ship; (3) the mitigation zone
has been clear from any additional sightings for 30 minutes; or (4) for mobile activities, the firing
ship has transited a distance equal to double that of the mitigation zone size beyond the location of
the last sighting.
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3.4.2.1.5 Explosive Sonobuoys

Table 23 describes the proposed procedural mitigation for the use of explosive sonobuoys.

Table 23. Procedural mitigation for explosive sonobuoys (Navy 2018a).

Procedural Mitigation Description

Stressor or Activity

e Explosive sonobuoys

Resource Protection Focus

e Marine mammals

o Sea turtles

Number of Lookouts and Observation Platform

¢ 1 Lookout positioned in an aircraft or on small boat

¢ If additional platforms are participating in the activity, personnel positioned in those assets (e.g., safety
observers, evaluators) will support observing the mitigation zone for applicable biological resources
while performing their regular duties.

Mitigation Requirements

e Mitigation zone:

0 600 yards around an explosive sonobuoy

e Prior to the initial start of the activity (e.g., during deployment of a sonobuoy field, which typically lasts
20-30 minutes.):

0 Observe the mitigation zone for floating vegetation; if observed, relocate or delay the start until the
mitigation zone is clear.

0 Conduct passive acoustic monitoring for marine mammals; use information from detections to assist
visual observations.

0 Visually observe the mitigation zone for marine mammals and sea turtles; if observed, relocate or
delay the start of sonobuoy or source/receiver pair detonations.

e During the activity:

0 Observe the mitigation zone for marine mammals and sea turtles; if observed, cease sonobuoy or
source/receiver pair detonations.

e Commencement/recommencement conditions after a marine mammal or sea turtle sighting before or
during the activity:

0 The Navy will allow a sighted marine mammal or sea turtle to leave the mitigation zone prior to the
initial start of the activity (by delaying the start) or during the activity (by not recommencing
detonations) until one of the following conditions has been met: (1) the animal is observed exiting
the mitigation zone; (2) the animal is thought to have exited the mitigation zone based on a
determination of its course, speed, and movement relative to the sonobuoy; or (3) the mitigation
zone has been clear from any additional sightings for 10 minutes when the activity involves aircraft
that have fuel constraints, or 30 minutes when the activity involves aircraft that are not typically fuel
constrained.

o After completion of the activity (e.g., prior to maneuvering off station):

0 When practical (e.g., when platforms are not constrained by fuel restrictions or mission-essential
follow-on commitments), observe for marine mammals and sea turtles in the vicinity of where
detonations occurred; if any injured or dead marine mammals or sea turtles are observed, follow
established incident reporting procedures.

o If additional platforms are supporting this activity (e.g., providing range clearance), these assets will
assist in the visual observation of the area where detonations occurred.

108



Biological and Conference Opinion on Navy
Atlantic Fleet Training and Testing Activities PCTS # FPR-2018-9259

Explosive sonobuoys in bin E4 (e.g., Improved Extended Echo Ranging Sonobuoys) have longer
impact ranges than other explosive sonobuoys used in the action area. For bin E4, the mitigation
zone extends beyond the average ranges to PTS for all functional hearing groups with ESA-listed
species except low-frequency cetaceans. The mitigation will be more protective for explosive
sonobuoys in bin E1 or bin E3 (e.g., MK-61 SUS) with shorter impact ranges.

Some activities that use explosive sonobuoys involve detonations of a single sonobuoy or
sonobuoy pair, while other activities involve deployment of a field of sonobuoys that may be
dispersed over a large distance. Lookouts will have a better likelihood of detecting marine
mammals and sea turtles when observing the mitigation zone around a single sonobuoy,
sonobuoy pair, or a smaller sonobuoy field than when observing a sonobuoy field dispersed over
a large distance. When observing large sonobuoy fields, Lookouts will be more likely to detect
large visual cues (e.g., whale blows or large pods of dolphins) than individual marine mammals,
cryptic marine mammal species, and sea turtles. The post-activity observations for marine
mammals and sea turtles will help the Navy determine if any resources were injured during the
activity.
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3.4.2.1.6 Explosive Torpedoes

Table 24 describes the proposed procedural mitigation for the use of explosive torpedoes.

Table 24. Procedural mitigation for explosive torpedoes (Navy 2018a).

Procedural Mitigation Description

Stressor or Activity

e Explosive torpedoes

Resource Protection Focus

e Marine mammals

e Sea turtles

Number of Lookouts and Observation Platform

¢ 1 Lookout positioned in an aircraft

¢ If additional platforms are participating in the activity, personnel positioned in those assets (e.g., safety
observers, evaluators) will support observing the mitigation zone for applicable biological resources
while performing their regular duties.

Mitigation Requirements

e Mitigation zone:

0 2,100 yards around the intended impact location

e Prior to the initial start of the activity (e.g., during deployment of the target):

0 Observe the mitigation zone for floating vegetation; if observed, relocate or delay the start until the
mitigation zone is clear.

0 Conduct passive acoustic monitoring for marine mammals; use information from detections to assist
visual observations.

0 Visually observe the mitigation zone for marine mammals, sea turtles, and jellyfish aggregations; if
observed, relocate or delay the start of firing.

e During the activity:

0 Observe the mitigation zone for marine mammals, sea turtles, and jellyfish aggregations; if observed,
cease firing.

e Commencement/recommencement conditions after a marine mammal or sea turtle sighting before or
during the activity:

0 The Navy will allow a sighted marine mammal or sea turtle to leave the mitigation zone prior to the
initial start of the activity (by delaying the start) or during the activity (by not recommencing firing)
until one of the following conditions has been met: (1) the animal is observed exiting the mitigation
zone; (2) the animal is thought to have exited the mitigation zone based on a determination of its
course, speed, and movement relative to the intended impact location; or (3) the mitigation zone has
been clear from any additional sightings for 10 minutes when the activity involves aircraft that have
fuel constraints, or 30 minutes when the activity involves aircraft that are not typically fuel
constrained.

o After completion of the activity (e.g., prior to maneuvering off station):

0 When practical (e.g., when platforms are not constrained by fuel restrictions or mission-essential
follow-on commitments), observe for marine mammals and sea turtles in the vicinity of where
detonations occurred; if any injured or dead marine mammals or sea turtles are observed, follow
established incident reporting procedures.

o If additional platforms are supporting this activity (e.g., providing range clearance), these assets will
assist in the visual observation of the area where detonations occurred.
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Bin E11 has the longest impact ranges for explosive torpedoes used in the action area. For bin
E11, the mitigation zone extends beyond the average ranges to PTS for all functional hearing
groups except high-frequency cetaceans (which are not ESA-listed in the action area), low-
frequency cetaceans, and phocids (which are not ESA-listed in the action area). The mitigation
will be more protective for explosive torpedoes in lower bins (e.g., bin E8) with shorter impact
ranges.

Explosive torpedo activities involve detonations at a target that is located down range of the
firing platform. Due to the distance between the mitigation zone and the observation platform,
Lookouts will have a better likelihood of detecting large visual cues (e.g., whale blows or large
pods of dolphins) than individual marine mammals, cryptic marine mammal species, and sea
turtles. Some species of sea turtles forage on jellyfish, and some of the locations where explosive
torpedo activities could occur support high densities of jellyfish during part of the year.
Observing for indicators of marine mammal and sea turtle presence (including jellyfish
aggregations) will further help avoid or reduce impacts on these resources within the mitigation
zone. The post-activity observations for marine mammals and sea turtles will help the Navy
determine if any resources were injured during the activity.

3.4.2.1.7 Explosive Medium-Caliber and Large-Caliber Projectiles

Table 25 describes the proposed procedural mitigation measures for the use of explosive
medium-caliber and large-caliber projectiles.
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Table 25. Procedural mitigation for explosive medium-caliber and large-caliber
projectiles (Navy 2018a).

Procedural Mitigation Description

Stressor or Activity

¢ Gunnery activities using explosive medium-caliber and large-caliber projectiles
0 Mitigation applies to activities using a surface target

Resource Protection Focus

e Marine mammals

e Sea turtles

Number of Lookouts and Observation Platform

¢ 1 Lookout on the vessel or aircraft conducting the activity

o For activities using explosive large-caliber projectiles, depending on the activity, the Lookout could

be the same as the one described for Weapons Firing Noise.
¢ If additional platforms are participating in the activity, personnel positioned in those assets (e.g., safety
observers, evaluators) will support observing the mitigation zone for applicable biological resources
while performing their regular duties.
Mitigation Requirements
e Mitigation zones:

0 200 yards around the intended impact location for air-to-surface activities using explosive medium-
caliber projectiles

0 600 yards around the intended impact location for surface-to-surface activities using explosive
medium-caliber projectiles

0 1,000 yards around the intended impact location for surface-to-surface activities using explosive
large-caliber projectiles

o Prior to the initial start of the activity (e.g.,, when maneuvering on station):

0 Observe the mitigation zone for floating vegetation; if observed, relocate or delay the start until the
mitigation zone is clear.

0 Observe the mitigation zone for marine mammals and sea turtles; if observed, relocate or delay the
start of firing.

e During the activity:

0 Observe the mitigation zone for marine mammals and sea turtles; if observed, cease firing.

e Commencement/recommencement conditions after a marine mammal or sea turtle sighting before or
during the activity:

0 The Navy will allow a sighted marine mammal or sea turtle to leave the mitigation zone prior to the
initial start of the activity (by delaying the start) or during the activity (by not recommencing firing)
until one of the following conditions has been met: (1) the animal is observed exiting the mitigation
zone; (2) the animal is thought to have exited the mitigation zone based on a determination of its
course, speed, and movement relative to the intended impact location; (3) the mitigation zone has
been clear from any additional sightings for 10 minutes for aircraft-based firing or 30 minutes for
vessel-based firing; or (4) for activities using mobile targets, the intended impact location has
transited a distance equal to double that of the mitigation zone size beyond the location of the last
sighting.

e After completion of the activity (e.g., prior to maneuvering off station):

0 When practical (e.g., when platforms are not constrained by fuel restrictions or mission-essential
follow-on commitments), observe for marine mammals and sea turtles in the vicinity of where
detonations occurred; if any injured or dead marine mammals or sea turtles are observed, follow
established incident reporting procedures.

o If additional platforms are supporting this activity (e.g., providing range clearance), these assets will
assist in the visual observation of the area where detonations occurred.
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Of the activities that will implement the 1,000 yard mitigation zone, explosive large-caliber
projectiles in bin E5 (e.g., 5 inch projectiles) have the longest impact ranges. For bin E5, the
1,000 yard mitigation zone extends beyond the average ranges to PTS for all functional hearing
groups with ESA-listed species. Of the activities that will implement the 600 yard or 200 yard
mitigation zones, explosive medium-caliber projectiles in bin E2 (e.g., 40-millimeter projectiles)
have the longest impact ranges. For bin E2, both the 600 yard mitigation zone and 200 yard
mitigation zone extend beyond the average ranges to PTS for all functional hearing groups with
ESA-listed species. The mitigation zones will be even more protective during the use of the
smaller explosive projectiles (e.g., bin E1) with shorter impact ranges.

Large-caliber gunnery activities involve the firing of projectiles at a target located up to 6 NM
down range from the firing ship. Medium-caliber gunnery activities involve vessels or aircraft
firing projectiles at targets that may be located up to 4,000 yards. from the firing platform,
although typically the targets for these activities are much closer. Lookouts will have a better
likelihood of detecting marine mammals and sea turtles when observing mitigation zones around
targets that are located close to the firing platform. When observing activities that use a target
located far from the firing platform, Lookouts will be more likely to detect large visual cues
(e.g., whale blows or large pods of dolphins) than individual marine mammals, cryptic marine
mammal species, and sea turtles. When aircraft are firing, Lookouts will have a better vantage
point for observing the mitigation zone, particularly when the target is located far from the firing
platform because the lookout will be stationed with a better view of the mitigation zone.
Observing for indicators of marine mammal and sea turtle presence will further help avoid or
reduce impacts on these resources within the mitigation zone, particularly when observing from
aircraft and when the target is located close to the firing platform. The post-activity observations
for marine mammals and sea turtles will help the Navy determine if any resources were injured
during the activity.
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3.4.2.1.8 Explosive Missiles and Rockets

Table 26 describes the proposed procedural mitigation for the use of explosive missiles and
rockets.

Table 26. Procedural mitigation for explosive missiles and rockets (Navy 2018a).

Procedural Mitigation Description

Stressor or Activity
o Aircraft-deployed explosive missiles and rockets
0 Mitigation applies to activities using a surface target
Resource Protection Focus
e Marine mammals
e Sea turtles
Number of Lookouts and Observation Platform
¢ 1 Lookout positioned in an aircraft

¢ If additional platforms are participating in the activity, personnel positioned in those assets (e.g., safety
observers, evaluators) will support observing the mitigation zone for applicable biological resources
while performing their regular duties.

Mitigation Requirements

e Mitigation zones:

0 900 yards around the intended impact location for missiles or rockets with 0.6-20 pound net
explosive weight

0 2,000 yards around the intended impact location for missiles with 21-500 pound net explosive
weight

e Prior to the initial start of the activity (e.g., during a fly-over of the mitigation zone):

0 Observe the mitigation zone for floating vegetation; if observed, relocate or delay the start until the
mitigation zone is clear.

0 Observe the mitigation zone for marine mammals and sea turtles; if observed, relocate or delay the
start of firing.

e During the activity:

0 Observe the mitigation zone for marine mammals and sea turtles; if observed, cease firing.

e Commencement/recommencement conditions after a marine mammal or sea turtle sighting before or
during the activity:

0 The Navy will allow a sighted marine mammal or sea turtle to leave the mitigation zone prior to the
initial start of the activity (by delaying the start) or during the activity (by not recommencing firing)
until one of the following conditions has been met: (1) the animal is observed exiting the mitigation
zone; (2) the animal is thought to have exited the mitigation zone based on a determination of its
course, speed, and movement relative to the intended impact location; or (3) the mitigation zone has
been clear from any additional sightings for 10 minutes when the activity involves aircraft that have
fuel constraints, or 30 minutes when the activity involves aircraft that are not typically fuel
constrained.

o After completion of the activity (e.g., prior to maneuvering off station):

0 When practical (e.g., when platforms are not constrained by fuel restrictions or mission-essential
follow-on commitments), observe for marine mammals and sea turtles in the vicinity of where
detonations occurred; if any injured or dead marine mammals or sea turtles are observed, follow
established incident reporting procedures.

o If additional platforms are supporting this activity (e.g., providing range clearance), these assets will
assist in the visual observation of the area where detonations occurred.
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For explosive missiles with 21 to 500 pound net explosive weight, missiles in bin E10 (e.g.,
Harpoon missiles) have the longest impact ranges. For bin E10, the 2,000 yard mitigation zone
extends beyond the average ranges to PTS for all functional hearing groups with ESA-listed
species. The mitigation will be even more protective for smaller explosive projectiles with
shorter impact ranges (e.g., missiles in bin E9). For explosive missiles and rockets with 0.6 to 20
pound net explosive weight, missiles in bin E6 (e.g., Hellfire missiles) have the longest impact
ranges. For bin E6, the 900 yard mitigation zone extends beyond the average ranges to PTS for
all functional hearing groups with ESA-listed species. The mitigation will be even more
protective during the use of smaller explosive projectiles with shorter impact ranges (e.g., rockets
in bin E3).

Missile and rocket exercises involve a ship or aircraft firing munitions at a target that is typically
located up to 15 NM away, and infrequently up to 75 NM away from the firing platform. The
mitigation only applies to aircraft-deployed missiles and rockets because aircraft can fly over the
intended impact area prior to firing a missile. Observation of the mitigation zone is not possible
when missiles and rockets are fired from a ship due to the distance between the firing ship and
the intended impact location. Even when aircraft are firing, there is a chance that animals could
enter the mitigation zone after the aircraft conducts its close-range mitigation zone observations
and before firing begins (once the aircraft has transited to its firing position). Due to the distance
between the mitigation zone and the observation platform, Lookouts will have a better likelihood
of detecting marine mammals and sea turtles during the close-range observations, and are less
likely to detect these resources once positioned at the firing location, particularly individual
marine mammals, cryptic marine mammal species, and sea turtles. Observing for indicators of
marine mammal and sea turtle presence (e.g., presence of jellyfish or Sargassum) will further
help avoid or reduce impacts on these resources within the mitigation zone. The post-activity
observations for marine mammals and sea turtles will help the Navy determine if any resources
were injured during the activity.
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3.4.2.1.9 Explosive Bombs

Table 27 describes the proposed procedural mitigation for the use of explosive bombs.

Table 27. Procedural mitigation for explosive bombs (Navy 2018a).

Procedural Mitigation Description

Stressor or Activity

e Explosive bombs

Resource Protection Focus

e Marine mammals

e Sea turtles

Number of Lookouts and Observation Platform

¢ 1 Lookout positioned in the aircraft conducting the activity

¢ If additional platforms are participating in the activity, personnel positioned in those assets (e.g., safety
observers, evaluators) will support observing the mitigation zone for applicable biological resources
while performing their regular duties.

Mitigation Requirements

e Mitigation zone:

0 2,500 yard around the intended target

e Prior to the initial start of the activity (e.g., when arriving on station):

0 Observe the mitigation zone for floating vegetation; if observed, relocate or delay the start until the
mitigation zone is clear.

0 Observe the mitigation zone for marine mammals and sea turtles; if observed, relocate or delay the
start of bomb deployment.

¢ During the activity (e.g., during target approach):

0 Observe the mitigation zone for marine mammals and sea turtles; if observed, cease bomb
deployment.

e Commencement/recommencement conditions after a marine mammal or sea turtle sighting before or
during the activity:

0 The Navy will allow a sighted marine mammal or sea turtle to leave the mitigation zone prior to the
initial start of the activity (by delaying the start) or during the activity (by not recommencing bomb
deployment) until one of the following conditions has been met: (1) the animal is observed exiting
the mitigation zone; (2) the animal is thought to have exited the mitigation zone based on a
determination of its course, speed, and movement relative to the intended target; (3) the mitigation
zone has been clear from any additional sightings for 10 minutes.; or (4) for activities using mobile
targets, the intended target has transited a distance equal to double that of the mitigation zone size
beyond the location of the last sighting.

o After completion of the activity (e.g., prior to maneuvering off station):

0 When practical (e.g., when platforms are not constrained by fuel restrictions or mission-essential
follow-on commitments), observe for marine mammals and sea turtles in the vicinity of where
detonations occurred; if any injured or dead marine mammals or sea turtles are observed, follow
established incident reporting procedures.

o If additional platforms are supporting this activity (e.g., providing range clearance), these assets will
assist in the visual observation of the area where detonations occurred.
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Explosive bombs in bin E12 (e.g., 2,000- pound bombs) have the longest impact ranges of any
bomb used in the action area. For bin E12, the 2,500 yard mitigation zone extends beyond the
average ranges to PTS for all functional hearing groups with ESA-listed species. The mitigation
will be more protective during the use of smaller bombs with shorter impact ranges (e.g., 250
pound bombs, 500 pound bombs).

Bombing exercises involve a participating aircraft deploying munitions at a surface target located
beneath the firing platform. During target approach, aircraft maintain a relatively steady altitude
of approximately 1,500 ft, and Lookouts will, by necessity for safety and mission success,
primarily focus their attention on the water surface below and surrounding the location of bomb
deployment. The Lookout’s vantage point will serve as an advantage for observing marine
mammals and sea turtles within this area. Lookouts will have a better likelihood of detecting
individual marine mammals and sea turtles that are in the central portion of the mitigation zone
(around the target location where Lookout attention will be focused) and will be more likely to
detect large visual cues (e.g., whale blows or large pods of dolphins) than individual marine
mammals, cryptic marine mammal species, and sea turtles near the perimeter of the mitigation
zone. Observing for indicators of marine mammal and sea turtle presence will further help avoid
or reduce impacts on these resources within the mitigation zone. The post-activity observations
for marine mammals and sea turtles will help the Navy determine if any resources were injured
during the activity.
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3.4.2.1.10 Sinking Exercises

Table 28 describes the proposed procedural mitigation during sinking exercises.

Table 28. Procedural mitigation for sinking exercises (Navy 2018a).

Procedural Mitigation Description

Stressor or Activity

¢ Sinking exercises

Resource Protection Focus

e Marine mammals

e Sea turtles

Number of Lookouts and Observation Platform

¢ 2 Lookouts (one positioned in an aircraft and one on a vessel)

¢ If additional platforms are participating in the activity, personnel positioned in those assets (e.g., safety
observers, evaluators) will support observing the mitigation zone for applicable biological resources
while performing their regular duties.

Mitigation Requirements

e Mitigation zone:

0 2.5 NM around the target ship hulk

e Prior to the initial start of the activity (90 minutes prior to the first firing):

0 Conduct aerial observations of the mitigation zone for floating vegetation; delay the start until the
mitigation zone is clear.

0 Conduct aerial observations of the mitigation zone for marine mammals, sea turtles, and jellyfish
aggregations; if observed, delay the start of firing.

¢ During the activity:

0 Conduct passive acoustic monitoring for marine mammals; use information from detections to assist
visual observations.

0 Visually observe the mitigation zone for marine mammals and sea turtles from the vessel; if
observed, cease firing.

0 Immediately after any planned or unplanned breaks in weapons firing of longer than 2 hours,
observe the mitigation zone for marine mammals and sea turtles from the aircraft and vessel; if
observed, delay recommencement of firing.

e Commencement/recommencement conditions after a marine mammal or sea turtle sighting before or
during the activity:

0 The Navy will allow a sighted marine mammal or sea turtle to leave the mitigation zone prior to the
initial start of the activity (by delaying the start) or during the activity (by not recommencing firing)
until one of the following conditions has been met: (1) the animal is observed exiting the mitigation
zone; (2) the animal is thought to have exited the mitigation zone based on a determination of its
course, speed, and movement relative to the target ship hulk; or (3) the mitigation zone has been
clear from any additional sightings for 30 minutes.

o After completion of the activity (for 2 hours after sinking the vessel or until sunset, whichever comes
first):

0 Observe for marine mammals and sea turtles in the vicinity of where detonations occurred; if any
injured or dead marine mammals or sea turtles are observed, follow established incident reporting
procedures.

o If additional platforms are supporting this activity (e.g., providing range clearance), these assets will
assist in the visual observation of the area where detonations occurred.
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Bin E12 has the longest impact ranges for the types of explosives used during a sinking exercise
in the action area. For bin E12, the mitigation zone extends beyond the average ranges to PTS for
all functional hearing groups with ESA-listed species. The mitigation will be more protective for
explosives in lower bins with shorter impact ranges used during a sinking exercise (e.g., bin E5
and bin E10).

A sinking exercise is a specialized training exercise that provides an opportunity for ship,
submarine, and aircraft crews to use multiple weapons systems to deliver explosive ordnance to
deliberately sink a deactivated vessel. The exercise occurs only in daylight hours and typically
lasts from four to eight hours over the course of one to two days. Because the activity is
scheduled to ensure that it is conducted only in daylight hours, it is unlikely that the 2-hour post-
activity observation period will be shortened due to nightfall. Therefore, the Navy expects to be
able to complete the full 2-hour post-activity observation period during each sinking exercise.
There is a chance that animals could enter the mitigation zone after the aircraft conducts its
close-range mitigation zone observations and before firing begins (once the aircraft has transited
to its distant firing position). The Lookout positioned on the vessel will have a better likelihood
of detecting individual marine mammals and sea turtles that are in the central portion of the
mitigation zone (near the target ship hulk). Near the perimeter of the mitigation zone, the
Lookout will be more likely to detect large visual cues (e.g., whale blows or large pods of
dolphins) than individual marine mammals, cryptic marine mammal species, and sea turtles. The
Lookout positioned in an aircraft will be able to assist the vessel-based Lookout by observing the
entire mitigation zone, including near the perimeter, because the aircraft will be able to transit a
larger area more quickly (e.g., during range clearance), and will offer a better vantage point.
Some species of sea turtles forage on jellyfish in the region where this activity occurs. Observing
for indicators of marine mammal and sea turtle presence, like aggregations of jellyfish, will help
avoid or reduce impacts on these resources within the mitigation zone. The post-activity
observations for marine mammals and sea turtles will help the Navy determine if any resources
were injured during the activity.
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3.4.2.1.11 Explosive Mine Countermeasure and Neutralization Activities
Table 29 describes the proposed procedural mitigation when conducting explosive mine

countermeasure and neutralization activities.

Table 29. Procedural mitigation for explosive mine countermeasure and
neutralization activities (Navy 2018a).

Procedural Mitigation Description

Stressor or Activity

¢ Explosive mine countermeasure and neutralization activities

Resource Protection Focus

e Marine mammals

e Sea turtles

Number of Lookouts and Observation Platform

¢ 1 Lookout positioned on a vessel or in an aircraft when implementing the smaller mitigation zone

¢ 2 Lookouts (one positioned in an aircraft and one on a small boat) when implementing the larger
mitigation zone

¢ If additional platforms are participating in the activity, personnel positioned in those assets (e.g., safety
observers, evaluators) will support observing the mitigation zone for applicable biological resources
while performing their regular duties.

Mitigation Requirements

e Mitigation zones:

0 600 yards around the detonation site for activities using 0.1-5 pound net explosive weight

0 2,100 yards around the detonation site for activities using 6-650 pound net explosive weight
(including high explosive target mines)

e Prior to the initial start of the activity (e.g., when maneuvering on station; typically, 10 minutes when
the activity involves aircraft that have fuel constraints, or 30 minutes when the activity involves aircraft
that are not typically fuel constrained):

0 Observe the mitigation zone for floating vegetation; if observed, relocate or delay the start until the
mitigation zone is clear.

0 Observe the mitigation zone for marine mammals and sea turtles; if observed, relocate or delay the
start of detonations.

e During the activity:

0 Observe for marine mammals and sea turtles; if observed, cease detonations.

e Commencement/recommencement conditions after a marine mammal or sea turtle sighting before or
during the activity:

0 The Navy will allow a sighted marine mammal or sea turtle to leave the mitigation zone prior to the
initial start of the activity (by delaying the start) or during the activity (by not recommencing
detonations) until one of the following conditions has been met: (1) the animal is observed exiting
the mitigation zone; (2) the animal is thought to have exited the mitigation zone based on a
determination of its course, speed, and movement relative to detonation site; or (3) the mitigation
zone has been clear from any additional sightings for 10 minutes when the activity involves aircraft
that have fuel constraints, or 30 minutes when the activity involves aircraft that are not typically fuel
constrained.

o After completion of the activity (typically 10 minutes when the activity involves aircraft that have fuel
constraints, or 30 minutes when the activity involves aircraft that are not typically fuel constrained):

0 Observe for marine mammals and sea turtles in the vicinity of where detonations occurred; if any
injured or dead marine mammals or sea turtles are observed, follow established incident reporting
procedures.

o If additional platforms are supporting this activity (e.g., providing range clearance), these assets will
assist in the visual observation of the area where detonations occurred.
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For activities using 6 to 650 pound net explosive weight, charges in bin E11 (e.g., 650 pound
high explosive target mines) have the longest impact ranges. For bin E11, the 2,100 yard
mitigation zone extends beyond the average ranges to PTS for all functional hearing groups with
ESA-listed species except low-frequency cetaceans. For activities using 0.1 to 5 pound net
explosive weight, charges in bin E4 (e.g., 5 pound net explosive weight charges) have the longest
impact ranges. For bin E4, the 600 yard mitigation zone extends beyond the average ranges to
PTS for all functional hearing groups with ESA-listed species except low-frequency cetaceans.
The mitigation zones will be more protective during the use of smaller explosive charges (e.g.,
bin E2) with shorter impact ranges.

The types of charges used in these activities are positively controlled, which means the
detonation is controlled by the personnel conducting the activity and is not authorized until the
area is clear at the time of detonation. Due to their lower vantage point, Lookouts on small boats
will be more likely to detect large visual cues (e.g., whale blows or large pods of dolphins) or
splashes of individual marine mammals than cryptic marine mammal species and sea turtles near
the mitigation zone perimeter. The use of an aircraft in addition to a vessel to observe a larger
mitigation zone will help increase the chance that marine mammals and sea turtles will be
observed. Observing for indicators of marine mammal and sea turtle presence will help avoid or
reduce impacts on these resources within the mitigation zones. The post-activity observations for
marine mammals and sea turtles will help the Navy determine if any resources were injured
during the activity.

3.4.2.1.12 Explosive Mine Neutralization Activities Involving Navy Divers

Table 30 describes the proposed procedural mitigation for explosive mine neutralization
activities involving Navy divers. The types of charges used during explosive mine neutralization
activities involving Navy divers are either positively controlled (i.e., the detonation is controlled
by the personnel conducting the activity and is not authorized until the area is clear at the time of
detonation), or initiated using a time-delay fuse (i.e., the detonation is fused with a specified
time-delay by the personnel conducting the activity and is not authorized until the area is clear at
the time the fuse is initiated, but cannot be terminated once the fuse is initiated due to human
safety concerns).
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Table 30. Procedural mitigation for explosive mine neutralization activities
involving Navy divers (Navy 2018a).

Procedural Mitigation Description

Stressor or Activity

o Explosive mine neutralization activities involving Navy divers

Resource Protection Focus

e Marine mammals

e Sea turtles

Number of Lookouts and Observation Platform

¢ 2 Lookouts (two small boats with one Lookout each, or one Lookout on a small boat and one in a rotary-
wing aircraft) when implementing the smaller mitigation zone

¢ 4 Lookouts (two small boats with two Lookouts each), and a pilot or member of an aircrew will serve as
an additional Lookout if aircraft are used during the activity, when implementing the larger mitigation
zone

o All divers placing the charges on mines will support the Lookouts while performing their regular duties
and will report applicable sightings to their supporting small boat or Range Safety Officer.

¢ If additional platforms are participating in the activity, personnel positioned in those assets (e.g., safety
observers, evaluators) will support observing the mitigation zone for applicable biological resources
while performing their regular duties.

Mitigation Requirements

e Mitigation zones:

0 500 yards around the detonation site during activities under positive control using 0.1-20 pound net
explosive weight

0 1,000 yards around the detonation site during activities using time-delay fuses (0.1-20 pound net
explosive weight) and during activities under positive control using 21-60 pound net explosive
weight charges

e Prior to the initial start of the activity (e.g., when maneuvering on station for activities under positive
control; 30 minutes for activities using time-delay firing devices):

0 Observe the mitigation zone for floating vegetation; if observed, relocate or delay the start until the
mitigation zone is clear.

0 Observe the mitigation zone for marine mammals and sea turtles; if observed, relocate or delay the
start of detonations or fuse initiation.

e During the activity:

0 Observe in the mitigation zone for marine mammals and sea turtles; if observed, cease detonations
or fuse initiation.

0 To the maximum extent practicable depending on mission requirements, safety, and environmental
conditions, boats will position themselves near the mid-point of the mitigation zone radius (but
outside of the detonation plume and human safety zone), will position themselves on opposite sides
of the detonation location (when two boats are used), and will travel in a circular pattern around the
detonation location with one Lookout observing inward toward the detonation site and the other
observing outward toward the perimeter of the mitigation zone.

o If used, aircraft will travel in a circular pattern around the detonation location to the maximum
extent practicable.

0 The Navy will not set time-delay firing devices (0.1-20 pound net explosive weight) to exceed 10
minutes.

e Commencement/recommencement conditions after a marine mammal or sea turtle sighting before or
during the activity:

0 The Navy will allow a sighted marine mammal or sea turtle to leave the mitigation zone prior to the
initial start of the activity (by delaying the start) or during the activity (by not recommencing
detonations) until one of the following conditions has been met: (1) the animal is observed exiting
the mitigation zone; (2) the animal is thought to have exited the mitigation zone based on a
determination of its course, speed, and movement relative to the detonation site; or (3) the
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mitigation zone has been clear from any additional sightings for 10 minutes during activities under
positive control with aircraft that have fuel constraints, or 30 minutes during activities under
positive control with aircraft that are not typically fuel constrained and during activities using time-
delay firing devices.

o After completion of an activity (for 30 minutes):

0 Observe for marine mammals and sea turtles in the vicinity of where detonations occurred; if any
injured or dead marine mammals or sea turtles are observed, follow established incident reporting
procedures.

o If additional platforms are supporting this activity (e.g., providing range clearance), these assets will
assist in the visual observation of the area where detonations occurred.

For activities using the 1,000 yard mitigation zone, explosives in bin E7 (e.g., 60 pound net
explosive weight charges) have the longest impact ranges. For bin E7, the 1,000 yard mitigation
zone extends beyond the average ranges to PTS for all functional hearing groups that could
potentially occur in the locations where this activity takes place except low-frequency cetaceans.
The mitigation will be more protective during the use of smaller charges with shorter impact
ranges, including those using time-delay fuses (e.g., bin E6). For activities using the 500 yard
mitigation zone, positive control charges in bin E6 (e.g., 20 pound net explosive weight) have the
longest impact ranges. For bin E6, the 500 yard mitigation zone also extends beyond the average
ranges to PTS for all functional hearing groups that could potentially occur in the locations
where this activity takes place except low-frequency cetaceans. The mitigation will be more
protective during the use of smaller positive control charges (e.g., bin ES, bin E4) with shorter
impact ranges.

Due to their low vantage point on the water, Lookouts in small boats will be more likely to detect
large visual cues (e.g., whale blows or large pods of dolphins) or the splashes of individual
marine mammals than cryptic marine mammal species and sea turtles near the perimeter of the
mitigation zone. When rotary-wing aircraft are used, Lookouts positioned in an aircraft will have
a better vantage point for observing out to the perimeter of the 1,000 yard or 500 yard mitigation
zone. For activities using a time-delay fuse, there is a chance that animals may swim into the
mitigation zone after the fuse has been initiated. During activities under positive control, the
Navy can cease detonations at any time in response to a sighting of a marine mammal or sea
turtle. Observing for indicators of marine mammal and sea turtle presence will help avoid or
reduce impacts on these resources within the mitigation zones. The additional mitigation within
the Navy Cherry Point Range Complex (Table 30) will help the Navy avoid or reduce impacts on
ESA-listed sea turtles during nesting season. The post-activity observations for marine mammals
and sea turtles will help the Navy determine if any resources were injured during the activity.
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3.4.2.1.13 Maritime Security Operations — Anti-Swimmer Grenades
Table 31 describes the proposed procedural mitigation during maritime security operations —

anti-swimmer grenades.

Table 31. Procedural mitigation for maritime security operations — anti-swimmer
grenades (Navy 2018a).

Procedural Mitigation Description

Stressor or Activity

e Maritime Security Operations - Anti-Swimmer Grenades

Resource Protection Focus

e Marine mammals

e Sea turtles

Number of Lookouts and Observation Platform

¢ 1 Lookout positioned on the small boat conducting the activity

¢ If additional platforms are participating in the activity, personnel positioned in those assets (e.g., safety
observers, evaluators) will support observing the mitigation zone for applicable biological resources
while performing their regular duties.

Mitigation Requirements

e Mitigation zone:

0 200 yards around the intended detonation location

e Prior to the initial start of the activity (e.g.,, when maneuvering on station):

0 Observe the mitigation zone for floating vegetation; if observed, relocate or delay the start until the
mitigation zone is clear.

0 Observe the mitigation zone for marine mammals and sea turtles; if observed, relocate or delay the
start of detonations.

¢ During the activity:

0 Observe the mitigation zone for marine mammals and sea turtles; if observed, cease detonations.

e Commencement/recommencement conditions after a marine mammal or sea turtle sighting before or
during the activity:

0 The Navy will allow a sighted marine mammal or sea turtle to leave the mitigation zone prior to the
initial start of the activity (by delaying the start) or during the activity (by not recommencing
detonations) until one of the following conditions has been met: (1) the animal is observed exiting
the mitigation zone; (2) the animal is thought to have exited the mitigation zone based on a
determination of its course, speed, and movement relative to the intended detonation location; (3)
the mitigation zone has been clear from any additional sightings for 30 minutes.; or (4) the intended
detonation location has transited a distance equal to double that of the mitigation zone size beyond
the location of the last sighting.

o After completion of the activity (e.g., prior to maneuvering off station):

0 When practical (e.g., when platforms are not constrained by fuel restrictions or mission-essential
follow-on commitments), observe for marine mammals and sea turtles in the vicinity of where
detonations occurred; if any injured or dead marine mammals or sea turtles are observed, follow
established incident reporting procedures.

o If additional platforms are supporting this activity (e.g., providing range clearance), these assets will
assist in the visual observation of the area where detonations occurred.
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Explosives used during Maritime Security Operations — Anti-Swimmer Grenades exercises are in
bin E2 (e.g., 0.5 pound net explosive weight). For bin E2, the mitigation zone extends beyond the
average ranges to PTS for all functional hearing groups that could potentially occur in the
locations where this activity takes place. The small mitigation zone size will help increase the
likelihood that Lookouts will detect marine mammals and sea turtles and observing for indicators
of marine mammal and sea turtle presence will help avoid or reduce impacts on these resources
within the mitigation zone. The post-activity observations for marine mammals and sea turtles
will help the Navy determine if any resources were injured during the activity.

125



Biological and Conference Opinion on Navy
Atlantic Fleet Training and Testing Activities PCTS # FPR-2018-9259

3.4.2.1.14 Line Charge Testing

Table 32 describes proposed procedural mitigation for line charge testing. During line charge
testing, surface vessels deploy line charges to test the capability to safely clear surf zone areas
for sea-based expeditionary forces. Line charges consist of a 350 foot detonation cord with
explosives lined from end to end in a series of 5 pound increments.

Table 32. Procedural mitigation for line charge testing (Navy 2018a).

Procedural Mitigation Description

Stressor or Activity

e Line charge testing

Resource Protection Focus

e Marine mammals

o Seaturtles

e Fish (Gulf sturgeon)

Number of Lookouts and Observation Platform

¢ 1 Lookout positioned on a vessel

¢ If additional platforms are participating in the activity, personnel positioned in those assets (e.g., safety
observers, evaluators) will support observing the mitigation zone for applicable biological resources
while performing their regular duties.

Mitigation Requirements

e Mitigation zone:

0 900 yards around the intended detonation location

e Prior to the initial start of the activity (e.g., when maneuvering on station):

0 Observe the mitigation zone for floating vegetation; if observed, delay the start until the mitigation
zone is clear.

0 Observe the mitigation zone for marine mammals and sea turtles; if observed, delay the start of
detonations.

During the activity:

0 Observe the mitigation zone for marine mammals and sea turtles; if observed, cease detonations.

e Commencement/recommencement conditions after a marine mammal or sea turtle sighting before or
during the activity:

0 The Navy will allow a sighted marine mammal or sea turtle to leave the mitigation zone prior to the
initial start of the activity (by delaying the start) or during the activity (by not recommencing
detonations) until one of the following conditions has been met: (1) the animal is observed exiting
the mitigation zone; (2) the animal is thought to have exited the mitigation zone based on a
determination of its course, speed, and movement relative to the intended detonation location; or (3)
the mitigation zone has been clear from any additional sightings for 30 minutes.

After completion of the activity (e.g., prior to maneuvering off station):

0 When practical (e.g., when platforms are not constrained by fuel restrictions or mission-essential
follow-on commitments), observe for marine mammals and sea turtles in the vicinity of where
detonations occurred; if any injured or dead marine mammals or sea turtles are observed, follow
established incident reporting procedures.

o If additional platforms are supporting this activity (e.g., providing range clearance), these assets will
assist in the visual observation of the area where detonations occurred.

Additional requirements:

0 From March through September (sea turtle nesting season), the Navy will not conduct line charge
testing at night.

0 From October through March (Gulf sturgeon migration season), Navy will not conduct line charge
testing except within a designated location on Santa Rosa Island.
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The maximum size of explosives used in this activity falls within bin E14 (e.g., 2,500 pound high
blast explosive). For bin E14, the mitigation zone extends beyond the average ranges to PTS for
all functional hearing groups that could potentially occur in the locations where this activity
takes place. Low-frequency cetaceans have average ranges to PTS that are longer than the
mitigation zone; however, they are unlikely to occur in the area where this activity takes place.
Lookouts will have a better likelihood of detecting sea turtles that are in the near-range or central
portion of the mitigation zone because turtles in these areas are closer to the lookout. Observing
for indicators of sea turtle presence (e.g., jellyfish, Sargassum) will help avoid or reduce impacts
on these resources within the mitigation zones.

Naval Surface Warfare Center, Panama City Division Testing Range is currently the Navy’s only
location capable of supporting line charge testing. Per Table 32, the Navy will also implement a
number of seasonal restrictions to minimize the potential for impacts to ESA-listed species in
this area. First, not conducting line charge testing at night from March through September (i.e.,
turtle nesting season in this area) will help avoid or reduce potential impacts on green, Kemp’s
ridley, loggerhead, and leatherback sea turtles during the time of day when they will be most
likely to transit to and from their nesting beaches during nesting season. Additionally, not
conducting line charge testing activities from October through March (except within a designated
location on Santa Rosa Island, but still within the Panama City Division Testing Range) will help
avoid or reduce potential impacts on ESA-listed Gulf sturgeon during their seasonal migration
from the Gulf of Mexico winter and feeding grounds to the spring and summer natal (hatching)
rivers (the Yellow, Choctawhatchee, and Apalachicola Rivers). The post-activity observations
for marine mammals and sea turtles will help the Navy determine if any resources were injured
during the activity.

3.4.2.1.15 Ship Shock Trials

Table 33 describes proposed procedural mitigation for ship shock trials.
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Table 33. Procedural mitigation for ship shock trials (Navy 2018a).

Procedural Mitigation Description

Stressor or Activity

o Ship shock trials

Resource Protection Focus

e Marine mammals

e Sea turtles

Number of Lookouts and Observation Platform

o Atleast 10 Lookouts or trained marine species observers (or a combination thereof) positioned either
in an aircraft or on multiple vessels (i.e., a Marine Animal Response Team boat and the test ship)

o If aircraft are used, Lookouts or trained marine species observers will be in an aircraft and on
multiple vessels

o If aircraft are not used, a sufficient number of additional Lookouts or trained marine species

observers will be used to provide vessel-based visual observation comparable to that achieved by
aerial surveys

¢ If additional platforms are participating in the activity, personnel positioned in those assets (e.g., safety

observers, evaluators) will support observing the mitigation zone for applicable biological resources
while performing their regular duties.

Mitigation Requirements
e Mitigation zone:

0 3.5 NM around the ship hull

¢ During event planning:

0 The Navy will not conduct ship shock trials in the Jacksonville Operating Area during North Atlantic
right whale calving season from November 15 through April 15.

0 The Navy develops detailed ship shock trial monitoring and mitigation plans approximately 1-year
prior to an event and will continue to provide these to NMFS for review and approval.

O Pre-activity planning will include selection of one primary and two secondary areas where marine
mammal populations are expected to be the lowest during the event, with the primary and secondary
locations located more than 2 NM from the western boundary of the Gulf Stream for events in the
Virginia Capes Range Complex or Jacksonville Range Complex.

o If it is determined during pre-activity surveys that the primary area is environmentally unsuitable
(e.g., observations of marine mammals or presence of concentrations of floating vegetation), the
shock trial could be moved to a secondary site in accordance with the detailed mitigation and
monitoring plan provided to NMFS.

¢ Prior to the initial start of the activity at the primary shock trial location (in intervals of 5 hours, 3 hours,
40 minutes, and immediately before the detonation):

0 Observe the mitigation zone for floating vegetation; if observed, delay the start until the mitigation
zone is clear.

0 Observe the mitigation zone for marine mammals and sea turtles; if observed, delay triggering the
detonation.

¢ During the activity:

0 Observe the mitigation zone for marine mammals, sea turtles, large schools of fish, jellyfish
aggregations, and flocks of seabirds; if observed, cease triggering the detonation.

0 After completion of each detonation, observe the mitigation zone for marine mammals and sea
turtles; if any injured or dead marine mammals or sea turtles are observed, follow established
incident reporting procedures and halt any remaining detonations until the Navy can consult with
NMEFS and review or adapt the mitigation, if necessary.

e Commencement/recommencement conditions after a marine mammal or sea turtle sighting before or
during the activity:
0 The Navy will allow a sighted marine mammal or sea turtle to leave the mitigation zone prior to the
initial start of the activity (by delaying the start) or during the activity (by not recommencing
detonations) until one of the following conditions has been met: (1) the animal is observed exiting
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the mitigation zone; (2) the animal is thought to have exited the mitigation zone based on a
determination of its course, speed, and movement relative to the ship hull; or (3) the mitigation zone
has been clear from any additional sightings for 30 minutes.
o After completion of the activity (during the following 2 days at a minimum, and up to 7 days at a
maximum):

0 Observe for marine mammals and sea turtles in the vicinity of where detonations occurred; if any
injured or dead marine mammals or sea turtles are observed, follow established incident reporting
procedures.

o If additional platforms are supporting this activity (e.g., providing range clearance), these assets will
assist in the visual observation of the area where detonations occurred.

Bin E17 has the longest impact ranges for explosives used during ship shock trials in the action
area. For bin E17, the mitigation zone extends beyond the average ranges to PTS for all
functional hearing groups with ESA-listed species that could potentially occur in the locations
where this activity takes place except low-frequency cetaceans. The mitigation will be more
protective for small ship shock trials using explosives in lower bins (e.g., bin E16) with shorter
impact ranges.

Lookouts positioned in aircraft will have the best vantage point for observing the large mitigation
zone. During small ship shock trials, aerial surveys are not always operationally feasible due to
resource limitations; however, if vessels are used as the sole observation platform, the Navy’s
use of multiple vessels will increase the likelihood that protected species are detected in the
mitigation zone.

According to the Navy’s BA, the mitigation zone represents the maximum area that will likely be
effective at avoiding or reducing impacts on marine mammals and sea turtles during ship shock
trials based on the amount of time it takes for vessels and aircraft to patrol the area. The longer a
vessel or aircraft spends transiting the survey area, the less focused the survey becomes on
observing individuals that may be present close to the detonation. Even with the intensive
observation effort that will be used during ship shock trials, there is a chance that animals could
enter the mitigation zone at one end while the observation platforms are conducting observations
in other locations. Lookouts will have a better likelihood of detecting marine mammals and sea
turtles that are in the central portion of the mitigation zone (around the ship hull) and during
closer-range observations, but are not likely to detect these resources at the far side of the
mitigation zone perimeter because animals will be more difficult to see at far distances. At far
distances, Lookouts will have a better likelihood of detecting large visual cues (e.g., whale blows
or large pods of dolphins) than individual marine mammals, cryptic marine mammal species, and
sea turtles. The Navy will observe for marine mammal and sea turtle indicators during this
activity (large schools of fish, jellyfish aggregations, and flocks of seabirds) as an added
precaution, which will help avoid or reduce impacts on these resources within the mitigation
zone. The post-detonation and post-activity observations for marine mammals and sea turtles
will help the Navy determine if any animals were injured during the activity.
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3.4.2.1.16 Vessel Movement

Table 34 describes proposed procedural mitigation for vessel movement.

Table 34. Procedural mitigation for vessel movement (Navy 2018a).

Procedural Mitigation Description

Stressor or Activity
e Vessel movement

0 The mitigation will not be applied if: (1) the vessel’s safety is threatened, (2) the vessel is restricted
in its ability to maneuver (e.g., during launching and recovery of aircraft or landing craft, during
towing activities, when mooring, etc.), or (3) the vessel is operated autonomously.

Resource Protection Focus

e Marine mammals

e Sea turtles

Number of Lookouts and Observation Platform
¢ 1 Lookout on the vessel that is underway
Mitigation Requirements

e Mitigation zones:

0 500 yards around whales

0 200 yards around other marine mammals (except bow-riding dolphins and pinnipeds hauled out on
man-made navigational structures, port structures, and vessels)

0 Within the vicinity of sea turtles

e During the activity:

0 When underway, observe the mitigation zone for marine mammals and sea turtles; if observed,
maneuver to maintain distance.

¢ Additional requirements:

0 The Navy will broadcast awareness notification messages with North Atlantic right whale Dynamic
Management Area information (e.g., location and dates) to applicable Navy assets operating in the
vicinity of the Dynamic Management Area. The information will alert assets to the possible presence
of a North Atlantic right whale to maintain safety of navigation and further reduce the potential for a
vessel strike. Platforms will use the information to assist their visual observation of applicable
mitigation zones during training and testing activities and to aid in the implementation of procedural
mitigation, including but not limited to mitigation for vessel movement.

o If a marine mammal vessel strike occurs, the Navy will follow the established incident reporting
procedures.
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3.4.2.1.17 Towed In-Water Devices

Table 35 describes proposed procedural mitigation for towed in-water devices. Vessels involved
in towing in-water devices will implement the mitigation described for vessel movement in
Table 35, in addition to the mitigation outlined for towed in-water devices in Table 34.

Table 35. Procedural mitigation for towed in-water devices (Navy 2018a).

Procedural Mitigation Description

Stressor or Activity
e Towed in-water devices

0 Mitigation applies to devices that are towed from a manned surface platform or manned aircraft

0 The mitigation will not be applied if the safety of the towing platform or in-water device is
threatened

Resource Protection Focus
e Marine mammals
e Sea turtles
Number of Lookouts and Observation Platform
¢ 1 Lookout positioned on the manned towing platform
Mitigation Requirements
e Mitigation zones:
0 250 yards around marine mammals
0 Within the vicinity of sea turtles
¢ During the activity (i.e.,, when towing an in-water device)

0 Observe the mitigation zone for marine mammals and sea turtles; if observed, maneuver to maintain
distance.
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3.4.2.1.18 Small-, Medium-, and Large-Caliber Non-Explosive Practice Munitions
Table 36 describes proposed procedural mitigation for the use of small-, medium-, and large-

caliber non-explosive practice munitions.

Table 36. Procedural mitigation for small-, medium-, and large-caliber non-
explosive practice munitions (Navy 2018a).

Procedural Mitigation Description

Stressor or Activity

¢ Gunnery activities using small-, medium-, and large-caliber non-explosive practice munitions
0 Mitigation applies to activities using a surface target

Resource Protection Focus

e Marine mammals

e Sea turtles

Number of Lookouts and Observation Platform

¢ 1 Lookout positioned on the platform conducting the activity

0 Depending on the activity, the Lookout could be the same as the one described for Weapons Firing

Noise.
Mitigation Requirements
e Mitigation zone:
0 200 yards around the intended impact location
e Prior to the initial start of the activity (e.g., when maneuvering on station):

0 Observe the mitigation zone for floating vegetation; if observed, relocate or delay the start until the
mitigation zone is clear.

0 Observe the mitigation zone for marine mammals and sea turtles; if observed, relocate or delay the
start of firing.

¢ During the activity:

0 Observe the mitigation zone for marine mammals and sea turtles; if observed, cease firing.

e Commencement/recommencement conditions after a marine mammal or sea turtle sighting before or
during the activity:

0 The Navy will allow a sighted marine mammal or sea turtle to leave the mitigation zone prior to the
initial start of the activity (by delaying the start) or during the activity (by not recommencing firing)
until one of the following conditions has been met: (1) the animal is observed exiting the mitigation
zone; (2) the animal is thought to have exited the mitigation zone based on a determination of its
course, speed, and movement relative to the intended impact location; (3) the mitigation zone has
been clear from any additional sightings for 10 minutes for aircraft-based firing or 30 minutes for
vessel-based firing; or (4) for activities using a mobile target, the intended impact location has
transited a distance equal to double that of the mitigation zone size beyond the location of the last
sighting.

The mitigation zone for this activity is several times larger than the impact footprint for all
projectiles used for these activities (See Appendix F, Military Expended Material and Direct
Strike Impact Analysis, of the AFTT DEIS/OEIS for additional detail).

Large-caliber gunnery activities involve the firing of projectiles at a target located up to 6 NM
down range from the firing ship. Small- and medium-caliber gunnery activities involve vessels or
aircraft firing projectiles at targets that may be located up to 4,000 yards from the firing platform,
although typically the targets for these activities are much closer. Lookouts will have a better
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likelihood of detecting marine mammals and sea turtles when observing mitigation zones around
targets that are located close to the firing platform. When observing activities that use a target
located far from the firing platform, Lookouts will be more likely to detect large visual cues
(e.g., whale blows or large pods of dolphins) than individual marine mammals, cryptic marine
mammal species, and sea turtles.

3.4.2.1.19 Non-Explosive Missiles and Rockets

Table 37 describes the proposed procedural mitigation for the use of non-explosive missiles and
rockets.

Table 37. Procedural mitigation for non-explosive missiles and rockets (Navy
2018a).

Procedural Mitigation Description

Stressor or Activity
e Aircraft-deployed non-explosive missiles and rockets
0 Mitigation applies to activities using a surface target
Resource Protection Focus
e Marine mammals
e Sea turtles
Number of Lookouts and Observation Platform
¢ 1 Lookout positioned in an aircraft
Mitigation Requirements
e Mitigation zone:
0 900 yards around the intended impact location
e Prior to the initial start of the activity (e.g., during a fly-over of the mitigation zone):

0 Observe the mitigation zone for floating vegetation; if observed, relocate or delay the start until the
mitigation zone is clear.

0 Observe the mitigation zone for marine mammals and sea turtles; if observed, relocate or delay the
start of firing.

e During the activity:

0 Observe the mitigation zone for marine mammals and sea turtles; if observed, cease firing.

e Commencement/recommencement conditions after a marine mammal or sea turtle sighting prior to or
during the activity:

0 The Navy will allow a sighted marine mammal or sea turtle to leave the mitigation zone prior to the
initial start of the activity (by delaying the start) or during the activity (by not recommencing firing)
until one of the following conditions has been met: (1) the animal is observed exiting the mitigation
zone; (2) the animal is thought to have exited the mitigation zone based on a determination of its
course, speed, and movement relative to the intended impact location; or (3) the mitigation zone has
been clear from any additional sightings for 10 minutes when the activity involves aircraft that have
fuel constraints, or 30 minutes when the activity involves aircraft that are not typically fuel
constrained.
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The mitigation zone for this activity is several times larger than the impact footprint for all non-
explosive missiles and rockets proposed for use (See Appendix F, Military Expended Material
and Direct Strike Impact Analysis, of the AFTT DEIS/OEIS for further detail).

Missile and rocket exercises involve a participating ship or aircraft firing munitions at a target
that is typically located up to 15 NM away, and infrequently up to 75 NM away. The mitigation
only applies to aircraft-deployed missiles and rockets because aircraft can travel close to the
intended impact area prior to commencing firing. Observation of the mitigation zone is not
possible when missiles and rockets are fired from a ship due to the distance between the firing
ship and the intended impact location. Even when aircraft are firing, there is a chance that
animals could enter the mitigation zone after the aircraft conducts its close-range mitigation zone
observations and before firing begins (once the aircraft has transited to its distant firing position).
Due to the distance between the mitigation zone and the observation platform, Lookouts will
have a better likelihood of detecting marine mammals and sea turtles during the close-range
observations.
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3.4.2.1.20 Non-Explosive Bombs and Mine Shapes

Table 38 describes the proposed procedural mitigation for the use of non-explosive bombs and
mine shapes.

Table 38. Procedural mitigation for non-explosive bombs and mine shapes (Navy
2018a).

Procedural Mitigation Description

Stressor or Activity
¢ Non-explosive bombs
e Non-explosive mine shapes during mine laying activities
Resource Protection Focus
e Marine mammals
e Sea turtles
Number of Lookouts and Observation Platform
e 1 Lookout positioned in an aircraft
Mitigation Requirements
e Mitigation zone:
0 1,000 yards around the intended target
e Prior to the start of the activity (e.g., when arriving on station):

0 Observe the mitigation zone for floating vegetation; if observed, relocate or delay the start until the
mitigation zone is clear.

0 Observe the mitigation zone for marine mammals and sea turtles; if observed, relocate or delay the
start of bomb deployment or mine laying.

e During the activity (e.g., during approach of the target or intended minefield location):

0 Observe the mitigation zone for marine mammals and sea turtles; if observed, cease bomb
deployment or mine laying.

e Commencement/recommencement conditions after a marine mammal or sea turtle sighting prior to or
during the activity:

0 The Navy will allow a sighted marine mammal or sea turtle to leave the mitigation zone prior to the
initial start of the activity (by delaying the start) or during the activity (by not recommencing bomb
deployment or mine laying) until one of the following conditions has been met: (1) the animal is
observed exiting the mitigation zone; (2) the animal is thought to have exited the mitigation zone
based on a determination of its course, speed, and movement relative to the intended target or
minefield location; (3) the mitigation zone has been clear from any additional sightings for 10
minutes; or (4) for activities using mobile targets, the intended target has transited a distance equal
to double that of the mitigation zone size beyond the location of the last sighting.

The mitigation zone for this activity is several times larger than the impact footprint for non-
explosive bombs and mine shapes (See Appendix F, Military Expended Material and Direct
Strike Impact Analysis, of the AFTT DEIS/OEIS for further detail).

Bombing exercises and activities involving mine laying involve a participating aircraft deploying
munitions or mine shapes at a surface target or in an intended minefield location beneath the
platform. During approach of the target or intended minefield location, aircraft maintain a
relatively steady altitude of approximately 1,500 ft, and Lookouts will, by necessity for safety
and mission success, primarily focus their attention on the water surface below and surrounding
the location of bomb or mine shape deployment. Due to the mitigation zone size and vantage
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point from an aircraft, Lookouts should be able to observe the entire mitigation zone while still
maintaining situational awareness (Navy 2017a). Observing for indicators of marine mammal
and sea turtle presence will help avoid or reduce impacts on these resources within the mitigation
zone.

3.4.2.2 Mitigation Areas

In addition to procedural mitigation, the Navy will implement mitigation measures within
specified areas to avoid potential impacts on marine mammals (including ESA-listed species)
and seafloor resources (which serve valuable ecosystem functions and provide habitat for ESA-
listed species and their prey). Mitigation areas are geographic locations in the action area where
the Navy will implement additional avoidance and minimization measures during all or a part of
the year.

The Navy considered several factors when determining the location of proposed geographic
mitigation areas. First, they evaluated whether the mitigation area will be effective in reducing
impacts to resources of biological or ecological importance. Next, the Navy operational
community assessed how and to what degree implementation of mitigation measures will be
compatible with planning, scheduling, and conducting proposed training and testing activities. A
more thorough discussion on the factors used by the Navy to determine which areas to propose
for geographic mitigation is provided in Section 5.4 (Mitigation Areas to be Implemented) of the
AFTT DEIS/OEIS (Navy 2017c).

Information on mitigation the Navy proposes to implement within specific geographic areas is
provided in the following sections. The mitigation applies year-round unless specified otherwise.

3.4.2.2.1 Mitigation Areas for Seafloor Resources

As described in Table 39 and shown in Figure 11, Figure 12, and Figure 13, the Navy proposes
to implement mitigation to avoid and minimize impacts to seafloor resources from explosives,
physical disturbance, and strike stressors in mitigation areas throughout the action area.
Mitigation will help the Navy avoid or reduce impacts from explosives, physical disturbance,
and strike stressors on seafloor resources, and consequently to any ESA-listed resources that
inhabit, shelter, rest, feed, or occur in the mitigation areas.
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Table 39. Mitigation areas for seafloor resources (Navy 2018a).

Mitigation Area Description

Stressor or Activity

e Explosives

e Physical disturbance and strikes

Resource Protection Focus

e Shallow-water coral reefs

e Live hard bottom

e Artificial reefs

e Submerged aquatic vegetation

o Shipwrecks

Mitigation Area Requirements (year-round)

¢ Within the anchor swing circle of shallow-water coral reefs, live hard bottom, artificial reefs,
submerged aquatic vegetation, and shipwrecks:

0 The Navy will not conduct precision anchoring (except in designated anchorages).

¢ Within a 350 yard radius of live hard bottom, artificial reefs, submerged aquatic vegetation, and
shipwrecks:

0 The Navy will not conduct explosive mine countermeasure and neutralization activities or explosive
mine neutralization activities involving Navy divers (except in designated locations, such as Truman
Harbor and Demolition Key, where these resources will be avoided to the maximum extent
practicable).

0 The Navy will not place mine shapes, anchors, or mooring devices on the seafloor.

¢ Within a 350 yard radius of shallow-water coral reefs:

0 The Navy will not conduct explosive or non-explosive small-, medium-, and large-caliber gunnery
activities using a surface target; explosive or non-explosive missile and rocket activities using a
surface target; explosive or non-explosive bombing and mine laying activities; explosive or non-
explosive mine countermeasure and neutralization activities; and explosive or non-explosive mine
neutralization activities involving Navy divers.

0 The Navy will not place mine shapes, anchors, or mooring devices on the seafloor.

e Within the Key West Range Complex:

0 Vessels will operate within waters deep enough to avoid bottom scouring or prop dredging, with
at least a one foot clearance between the deepest draft of the vessel (with the motor down) and
the seafloor at mean low water.

e Within the South Florida Ocean Measurement Facility Testing Range:

0 The Navy will use real-time geographic information system and global positioning system (along
with remote sensing verification) during deployment, installation, and recovery of anchors and mine-
like objects and during deployment of bottom-crawling unmanned underwater vehicles in waters
deeper than 10 feet to avoid shallow-water coral reefs and live hard bottom.

0 Vessels deploying anchors, mine-like objects, and bottom-crawling unmanned underwater vehicles
will aim to hold a relatively fixed position over the intended mooring or deployment location using a
dynamic positioning navigation system with global positioning system.

0 The Navy will minimize vessel movement and drift in accordance with mooring installation and
deployment plans and will conduct activities during sea and wind conditions that allow vessels to
maintain position and speed control during deployment, installation, and recovery of anchors, mine-
like objects, and bottom-crawling unmanned underwater vehicles.

0 Vessels will operate within waters deep enough to avoid bottom scouring or prop dredging, with at
least a 1-ft. clearance between the deepest draft of the vessel (with the motor down) and the seafloor
at mean low water.

0 The Navy will not anchor vessels or spud over shallow-water coral reefs and live hard bottom.

0 The Navy will use semi-permanent anchoring systems that are assisted with riser buoys over soft
bottom habitats to avoid contact of mooring cables with shallow-water coral reefs and live hard
bottom.
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The Navy developed proposed mitigation areas as either the anchor swing circle diameter or a
350 yard radius around a mapped seafloor resource, as indicated by the best available
georeferenced data. Mitigating within the anchor swing circle will allow protection of seafloor
resources during precision anchoring activities when factoring in environmental conditions that
could affect anchoring position and swing circle size (such as winds, currents, and water depth).
For other activities applicable to the mitigation, a 350 yard radius around a seafloor resource is a
conservatively sized mitigation area that will provide protection well beyond the maximum
expected impact footprint (e.g., crater and expelled material radius) of the explosives and non-
explosive practice munitions used in the action area. As described further in Appendix F
(Military Expended Material and Direct Strike Impact Analysis) of the AFTT DEIS/OEIS (Navy
2017c), the military expended material with the largest footprint that applies to the mitigation is
an explosive mine with a 650-pound net explosive weight, which has an estimated impact
footprint of approximately 14,800 ft* and an associated radius of 22.7 yards.

To aid in the implementation of seafloor resource mitigation, the Navy will include maps of the
best available georeferenced data (i.e., where the available data accurately indicate the natural
boundary of a seafloor resource and are not generalized within large geometric areas, such as
large grid cells) in the Protective Measures Assessment Protocol (See Section 3.4.2) for shallow-
water coral reefs, artificial reefs, live hard bottom, and shipwrecks.

3.4.2.2.2 Mitigation Areas Off the Northeastern United States

The Navy proposes to implement the mitigation described in Table 40 within the action area
shown in Figure 14 to avoid or reduce impacts to marine mammals from acoustic, explosive, and
physical disturbance and strike stressors from training and testing activities in waters off the
northeastern United States.

141



Biological and Conference Opinion on Navy
Atlantic Fleet Training and Testing Activities PCTS # FPR-2018-9259

Table 40. Mitigation areas off the Northeastern United States (Navy 2018a).

Mitigation Area Description

Stressor or Activity

e Sonar

e Explosives

e Physical disturbance and strikes

Resource Protection Focus

e Marine mammals

Mitigation Area Requirements (year-round)

¢ Northeast North Atlantic Right Whale Mitigation Area:

0 The Navy will report the total hours and counts of active sonar and in-water explosives used in the
mitigation area in its annual training and testing activity reports submitted to NMFS.

0 The Navy will minimize the use of low-frequency active sonar, mid-frequency active sonar, and high-
frequency active sonar to the maximum extent practicable within the mitigation area.

0 The Navy will not use Improved Extended Echo Ranging sonobuoys (within 3 NM of the mitigation
area), explosive and non-explosive bombs, in-water detonations, and explosive torpedoes within the
mitigation area.

o For activities using non-explosive torpedoes within the mitigation area, the Navy will conduct
activities during daylight hours in Beaufort sea state 3 or less. The Navy will use three Lookouts (one
positioned on a vessel and two in an aircraft during dedicated aerial surveys) to observe the vicinity
of the activity. An additional Lookout will be positioned on the submarine, when surfaced.
Immediately prior to the start of the activity, Lookouts will observe for floating vegetation and
marine mammals; if observed, the activity will not commence until the vicinity is clear or the activity
is relocated to an area where the vicinity is clear. During the activity, Lookouts will observe for
marine mammals; if observed, the activity will cease. To allow a sighted marine mammal to leave the
area, the Navy will not recommence the activity until one of the following conditions has been met:
(1) the animal is observed exiting the vicinity of the activity; (2) the animal is thought to have exited
the vicinity of the activity based on a determination of its course, speed, and movement relative to
the activity location; or (3) the area has been clear from any additional sightings for 30 minutes.
During transits and normal firing, ships will maintain a speed of no more than 10 knots. During
submarine target firing, ships will maintain speeds of no more than 18 knots. During vessel target
firing, vessel speeds may exceed 18 knots for brief periods of time (e.g., 10-15 minutes).

0 Before vessel transits within the mitigation area, the Navy will conduct a web query or email inquiry
to the National Oceanographic and Atmospheric Administration Northeast Fisheries Science Center’s
North Atlantic Right Whale Sighting Advisory System to obtain the latest North Atlantic right whale
sightings information. Vessels will use the sightings information to reduce potential interactions with
North Atlantic right whales during transits. Vessels will implement speed reductions within the
mitigation area after observing a North Atlantic right whale, if transiting within 5 NM of a sighting
reported to the North Atlantic Right Whale Sighting Advisory System within the past week, and if
transiting at night or during periods of reduced visibility.

¢ Gulf of Maine Planning Awareness Mitigation Area:

0 The Navy will report the total hours and counts of active sonar and in-water explosives used in the
mitigation area in its annual training and testing activity reports submitted to NMFS.

0 The Navy will not conduct >200 hours of hull-mounted mid-frequency active sonar per year within
the mitigation area.

0 The Navy will not conduct major training exercises (Composite Training Unit Exercises or Fleet
Exercises/Sustainment Exercises) within the mitigation area. If the Navy needs to conduct a major
training exercise within the mitigation area in support of training requirements driven by national
security concerns, it will confer with NMFS to verify that potential impacts are adequately addressed
in the Navy’s Final EIS/OEIS and associated consultation documents.

¢ Northeast Planning Awareness Mitigation Areas:
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Mitigation Area Description

0 The Navy will avoid conducting major training exercises (Composite Training Unit Exercises or Fleet
Exercises/Sustainment Exercises) within the mitigation area to the maximum extent practicable.

0 The Navy will not conduct more than four major training exercises per year within the mitigation
area (all or a portion of the exercise). If the Navy needs to conduct additional major training
exercises in the mitigation area in support of training requirements driven by national security
concerns, it will provide NMFS with advance notification and include the information in its annual
training and testing activity reports submitted to NMFS.
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Figure 14. Mitigation areas and habitats considered off the northeastern United States (Navy 2018a).
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The Navy uses the Northeast Range Complexes and adjacent waters to support major training
exercises, torpedo exercises, tracking exercises, Civilian Port Defense — Homeland Security
Anti-Terrorism/Force Protection exercises, missile and rocket exercises, Maritime Security
Operations — Anti-Swimmer Grenades activities, gunnery exercises, submarine sonar
maintenance and system checks, kilo dip tests, at-sea sonar testing, acoustic and oceanographic
research, and other training and testing activities. Implementing the mitigation within mitigation
areas off the northeastern United States is expected to result in an avoidance or substantial
reduction of impacts on marine mammal species (including ESA-listed fin, sei and North
Atlantic right whales) in these areas.

3.4.2.2.3 Mitigation Areas Off the Mid-Atlantic and Southeastern United States

The Navy proposes to implement the mitigation described in Table 41 and shown in Figure 15 to
avoid or reduce impacts to marine mammals from acoustic, explosive, and physical disturbance
and strike stressors from training and testing activities in waters off the Mid-Atlantic and
Southeastern United States.
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Table 41. Mitigation areas off the Mid-Atlantic and Southeastern United States
(Navy 2018a).

Mitigation Area Description

Stressor or Activity

e Sonar

e Explosives

e Physical disturbance and strikes

Resource Protection Focus

e Marine mammals

Mitigation Area Requirements

¢ Southeast North Atlantic Right Whale Mitigation Area (November 15 through April 15):

0 The Navy will report the total hours and counts of active sonar and in-water explosives used in the
mitigation area in its annual training and testing activity reports submitted to NMFS.

0 The Navy will not conduct: (1) low-frequency active sonar (except as noted below), (2) mid-
frequency active sonar (except as noted below), (3) high-frequency active sonar, (4) missile and
rocket activities (explosive and non-explosive), (5) small-, medium-, and large-caliber gunnery
activities, (6) Improved Extended Echo Ranging sonobuoy activities, (7) explosive and non-explosive
bombing activities, (8) in-water detonations, and (9) explosive torpedo activities within the
mitigation area.

0 To the maximum extent practicable, the Navy will minimize the use of: (1) helicopter dipping sonar,
(2) low-frequency active sonar and hull-mounted mid-frequency active sonar used for navigation
training, and (3) low-frequency active sonar and hull-mounted mid-frequency active sonar used for
object detection exercises within the mitigation area.

0 Before transiting or conducting training or testing activities within the mitigation area, the Navy will
initiate communication with the Fleet Area Control and Surveillance Facility, Jacksonville to obtain
Early Warning System North Atlantic right whale sightings data. The Fleet Area Control and
Surveillance Facility, Jacksonville will advise vessels of all reported whale sightings in the vicinity to
help vessels and aircraft reduce potential interactions with North Atlantic right whales. Commander
Submarine Force U.S. Atlantic Fleet will coordinate any submarine activities that may require
approval from the Fleet Area Control and Surveillance Facility, Jacksonville. Vessels will use the
sightings information to reduce potential interactions with North Atlantic right whales during
transits.

0 Vessels will implement speed reductions after they observe a North Atlantic right whale, if they are
within 5 NM of a sighting reported within the past 12 hours, or when operating in the mitigation area
at night or during periods of poor visibility.

0 To the maximum extent practicable, vessels will minimize north-south transits in the mitigation area.

¢ Jacksonville Operating Area (November 15 through April 15):

0 Navy units conducting training or testing activities in the Jacksonville Operating Area will initiate
communication with the Fleet Area Control and Surveillance Facility, Jacksonville to obtain Early
Warning System North Atlantic right whale sightings data. The Fleet Area Control and Surveillance
Facility, Jacksonville will advise vessels of all reported whale sightings in the vicinity to help
vessels and aircraft reduce potential interactions with North Atlantic right whales. Commander
Submarine Force U.S. Atlantic Fleet will coordinate any submarine activities that may require
approval from the Fleet Area Control and Surveillance Facility, Jacksonville. The Navy will use the
reported sightings information as it plans specific details of events (e.g., timing, location, duration)
to minimize potential interactions with North Atlantic right whales to the maximum extent
practicable. The Navy will use the reported sightings information to assist visual observations of
applicable mitigation zones and to aid in the implementation of procedural mitigation.

¢ Southeast North Atlantic Right Whale Critical Habitat Special Reporting Area (November 15
through April 15):
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Mitigation Area Description

0 The Navy will report the total hours and counts of active sonar and in-water explosives used in the
Special Reporting Area (i.e., the southeast North Atlantic right whale critical habitat) in its annual
training and testing activity reports submitted to NMFS.

e Mid-Atlantic Planning Awareness Mitigation Areas (year-round):

0 The Navy will avoid conducting major training exercises within the mitigation area (Composite
Training Unit Exercises or Fleet Exercises/Sustainment Exercises) to the maximum extent
practicable.

0 The Navy will not conduct more than four major training exercises per year (all or a portion of the
exercise) within the mitigation area. If the Navy needs to conduct additional major training exercises
in the mitigation area in support of training requirements driven by national security concerns, it will
provide NMFS with advance notification and include the information in its annual training and
testing activity reports submitted to NMFS.

e Navy Cherry Point Range Complex Nearshore Mitigation Area (March through September):

0 The Navy will not conduct explosive mine neutralization activities involving Navy divers in the
mitigation area.

0 To the maximum extent practicable, the Navy will not use explosive sonobuoys, explosive torpedoes,
explosive medium-caliber and large-caliber projectiles, explosive missiles and rockets, explosive
bombs, explosive mines during mine countermeasure and neutralization activities, and anti-swimmer
grenades in the mitigation area.
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Figure 15. Mitigation areas and habitats considered off the Mid-Atlantic and Southeastern United States (Navy
2018a).
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The waters off the mid-Atlantic and southeastern United States encompass part of the primary
water space in the action area where unit-level training, integrated training, and deployment
certification exercises occur. The Navy also uses waters off the mid-Atlantic and southeastern
United States for testing components of air warfare, mine warfare, surface warfare, anti-
submarine warfare, electronic warfare, vessels and vessel signatures, unmanned systems; and
other testing, such as chemical and biological simulant testing. Within nearshore areas, the Navy
conducts pierside sonar testing at Kings Bay, Georgia; Norfolk, Virginia; and Port Canaveral,
Florida. Implementing the mitigation within mitigation areas off the mid-Atlantic and
southeastern United States will result in an avoidance or reduction of impacts on marine mammal
species (including ESA-listed North Atlantic right whales) in these areas.

3.4.2.2.4 Mitigation Areas in the Gulf of Mexico

The Navy proposes to implement the mitigation described in Table 42 and shown in Figure 16 to
avoid or reduce impacts to marine mammals from acoustic, explosive, and physical disturbance
and strike stressors from training and testing activities in water of the Gulf of Mexico.

Table 42. Mitigation areas in the Gulf of Mexico (Navy 2018a).

Mitigation Area Description

Stressor or Activity

e Sonar

e Explosives

Resource Protection Focus

e Marine mammals

Mitigation Area Requirements (year-round)
e Bryde’s Whale Mitigation Area:

0 The Navy will report the total hours and counts of active sonar and in-water explosives used in the
mitigation area in its annual training and testing activity reports submitted to NMFS.

0 The Navy will not conduct >200 hours of hull-mounted mid-frequency active sonar per year within
the mitigation area.

0 The Navy will not use explosives (except during mine warfare activities) within the mitigation area.

¢ Gulf of Mexico Planning Awareness Mitigation Areas:

0 The Navy will not conduct any major training exercises within the mitigation areas (all or a portion of
the exercise) under the Proposed Action.

o If the Navy needs to conduct a major training exercise within the mitigation areas in support of
training requirements driven by national security concerns, it will confer with NMFS to verify that
potential impacts are adequately addressed in the Navy’s Final EIS/OEIS and associated consultation
documents.
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Figure 16. Mitigation areas in the Gulf of Mexico (Navy 2018a).
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The Gulf of Mexico encompasses part of the primary water space in the action area where unit-
level training, integrated training, and deployment certification exercises occur. The Navy also
uses the Gulf of Mexico for testing components of air warfare, mine warfare, surface warfare,
anti-submarine warfare, electronic warfare, vessels and vessel signatures, unmanned systems;
and other testing including submersibles, line charges, and semi-stationary equipment testing.
The Navy developed the mitigation areas identified in Table 42 to minimize the potential for
impacts to marine mammals during training and testing activities in areas that are important to
small and resident populations of Bryde’s whales and sperm whales. Implementing the
mitigation within the Gulf of Mexico Planning Awareness Mitigation Areas is expected to result
in an avoidance or reduction of impacts from active sonar on these species (included ESA-listed
sperm whales) in these areas.

4 ACTION AREA

Action area means all areas affected directly, or indirectly, by the Federal action, and not just the
immediate area involved in the action (50 C.F.R. §402.02). The action area for this consultation
is the AFTT Study Area (Figure 8), described in further detail in Section 3.1 of this opinion.

5 INTERRELATED AND INTERDEPENDENT ACTIONS

Interrelated actions are those that are part of a larger action and depend on that action for their
justification. Interdependent actions are those that do not have independent utility apart from the
action under consideration. We determined that there are no interrelated or interdependent
actions to the actions proposed by the Navy and NMFS Permits Division, as described in Section
2.3 of this opinion.

6 POTENTIAL STRESSORS

The potential stressors we expect to result from the proposed action are acoustic stressors,
explosive stressors, energy stressors, physical disturbance and strike, entanglement, and
ingestion. Further discussion of each of these stressors is below.

6.1 Acoustic Stressors

Acoustic stressors include acoustic signals emitted into the water for a specific purpose (e.g., by
active sonars and air guns), as well as incidental sources of broadband sound produced as a
byproduct of vessel movement; aircraft transits; pile driving and removal; and use of weapons or
other deployed objects. Explosives also produce broadband sound but are characterized
separately from other acoustic sources due to their unique energetic characteristics.

6.1.1 Vessel Noise

Naval vessels (including ships and small craft) produce low-frequency, broadband underwater
sound, though the exact level of noise produced varies by vessel type. Navy vessels represent a
small amount of overall vessel traffic and an even smaller amount of overall vessel traffic noise
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in the action area because many Navy ships incorporate quieting technology that other vessels
(e.g., commercial ships) do not (Mintz and Filadelfo 2011a; Mintz 2012b). As shown in Table
43, Navy ships make up roughly one percent (i.e., 0.7 percent) of the vessel presence in the
action area. Navy ship traffic is more concentrated around the homeports of Norfolk, Virginia
and Jacksonville, Florida. The Navy contributes one percent of radiated broadband noise in the
Virginia Capes and Jacksonville Range Complexes (Mintz and Filadelfo 2011a).

Table 43. The Navy’s estimate of vessel presence in the action area (Navy 2017a).

Ship Category AFTT
Non-military 9,970,244
Military 72,094

Notes: Ship-hours were calculated from representative data to assess the relative contribution. The totals given represent a
relative fraction of actual vessel presence (Mintz 2012a).

Radiated noise from ships varies depending on the nature, size, and speed of the ship. The
quietest Navy warships radiate much less broadband noise than a typical fishing vessel, while the
loudest Navy ships during travel are almost on par with large oil tankers (Mintz and Filadelfo
2011c). McKenna et al. (2012b) determined that container ships produced broadband source
levels around 188 dB re 1 puPa and a typical fishing vessel radiates noise at a source level of
about 158 dB re 1 uPa (Mintz and Filadelfo 201 1c; Richardson et al. 1995b; Urick 1983b). The
average acoustic signature for a Navy vessel is 163 dB re 1 pPa, while the average acoustic
signature for a commercial vessel is 175 dB re 1 pPa (Mintz and Filadelfo 2011c).

Typical large vessel ship-radiated noise is dominated by tonals related to blade and shaft sources
at frequencies below about 50 Hz and by broadband components related to cavitation and flow
noise at higher frequencies (approximately around the one-third octave band centered at 100 Hz)
(Mintz and Filadelfo 2011c; Richardson et al. 1995b; Urick 1983b). Ship types also have unique
acoustic signatures characterized by differences in dominant frequencies. Bulk carrier noise is
predominantly near 100 Hz while container ship and tanker noise is predominantly below 40 Hz
(McKenna et al. 2012b). Small craft types will emit higher-frequency noise (between 1 kHz and
50 kHz) than larger ships (below 1 kHz). Sound produced by vessels will typically increase with
speed. During training and testing, speeds of most large naval vessels (greater than 60 ft)
generally range from 10 to 15 knots. Ships will, on occasion, operate at higher speeds within
their specific operational capabilities.

Anti-submarine warfare platforms (such as guided missile destroyers and cruisers) and
submarines make up a large part of Navy traffic but are designed to be quiet to minimize
detection. These platforms are much quieter than Navy oil tankers, for example, which have a
smaller presence but contribute substantially more broadband noise than anti-submarine warfare
platforms (Mintz and Filadelfo 2011c).

While commercial traffic (and, therefore, broadband noise generated by it) is relatively steady
throughout the year, Navy traffic is episodic in the ocean. Vessels engaged in training and testing
may consist of a single vessel involved in unit-level activity for a few hours or multiple vessels
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involved in a major training exercise that could last a few weeks within a given area. Activities
involving vessel movements occur intermittently and are variable in duration. Navy vessels do
contribute to the overall increased ambient noise in inshore waters near Navy ports, although
their contribution to the overall noise in these environments is a small percentage compared to
the large amounts of commercial and recreational vessel traffic in these areas (Mintz and
Filadelfo 2011c).

6.1.2 Aircraft Overflight Noise

Fixed-wing, tiltrotor, and rotary-wing aircraft are used for a variety of training and testing
activities throughout the action area, contributing both airborne and underwater sound to the
ocean environment. Aircraft used in training and testing generally have turboprop or jet engines.
Motors, propellers, and rotors produce the most noise, with some noise contributed by
aerodynamic turbulence. Aircraft sounds have more energy at lower frequencies. Aircraft may
transit to or from vessels at sea throughout the action area from established airfields on land.
Military activities involving aircraft generally are dispersed over large expanses of open ocean
but can be highly concentrated in time and location. Table 44 provides source levels for some
typical aircraft used during training and testing in the action area and depicts comparable
airborne source levels for the F-35A, EA-18G, and F/A-18C/D during takeoff.

Table 44. Representative aircraft sound characteristics (Navy 2017a).

Noise Source ’ Sound Pressure Level
In-Water
F/A-18 Subsonic at 1,000 ft. Altitude 152 dB re 1 uPa at 2 m below water surface?!
F/A-18 Subsonic at 10,000 ft. Altitude 128 dB re 1 uPa at 2 m below water surface?!
H-60 Helicopter Hovering at 82 ft. Altitude ?é)rp;gcc):imately 125dBre 1 pPaat1mbelow water
Airborne
Jet Aircraft Under Military Power 144 dBA re 20 pPa at 15 m from source?
Jet Aircraft Under Afterburner 148 dBA re 20 pPa at 15 m from source?
H-60 Helicopter Hovering at 50 ft. AGL 113 dBA re 20 pPa at 25 m from source?
F-35A Takeoff Through 500 ft. AGL 119 dBA re 20 pPa3

*Estimate based on in-air level

Notes: dB re 1 uPa = decibel(s) referenced to 1 micropascal, dBA re 20 uPa = A-weighted decibel(s) referenced to 20
microPascal, ft = feet, m = meter(s), AGL = Above Ground Level

Sources: 1Eller and Cavanagh (2000), 2Bousman and Kufeld (2005), 3U.S. Department of the Air Force (2016)

Sound generated in air is transmitted to water primarily in a narrow area directly below the
source. A sound wave propagating from any source must enter the water at an angle of
incidence of about 13 degrees or less from the vertical for the wave to continue propagating
under the water’s surface. At greater angles of incidence, the water surface acts as an effective
reflector of the sound wave and allows very little penetration of the wave below the water
(Urick 1983a). Water depth and bottom conditions strongly influence how the sound from
airborne sources propagates underwater. At lower altitudes, sound levels reaching the water
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surface would be higher, but the transmission area would be smaller (i.e., sound would radiate
out as a cone from the aircraft, with the area of transmission at the water surface being larger
at increasing distances). As the sound source gains altitude, sound reaching the water surface
diminishes, but the possible transmission area increases. Estimates of underwater sound
pressure level are provided for representative aircraft in Table 44.

Fixed-wing aircraft

Noise generated by fixed-wing aircraft is transient in nature and extremely variable in
intensity. Most fixed-wing aircraft sorties (a flight mission made by an individual aircraft)
would occur above 3,000 ft Air combat maneuver altitudes generally range from 5,000 to
30,000 ft, and typical airspeeds range from very low (less than 100 knots) to high subsonic
(less than 600 knots). Sound exposure levels at the sea surface from most air combat maneuver
overflights are expected to be less than 85 A-weighted dBs (based on an F/A-18 aircraft flying
at an altitude of 5,000 ft and at a subsonic airspeed (400 knots; Navy 2017a). Exposure to
fixed-wing aircraft noise in water would be brief (seconds) as an aircraft quickly passes
overhead.

Helicopters

The underwater noise produced by helicopters is estimated to be 125 dB re 1 puPa at 1 meter
(m) below water surface for an UH-60 hovering at 82 ft (25 m) altitude (Kufeld and M. 2005).
Helicopter unit level training typically entails single-aircraft sorties over water that start and
end at an air station, although flights may occur from ships at sea. Individual flights typically
last about two to four hours. Some events require low-altitude flights over a defined area, such
as mine countermeasure activities deploying towed systems. Most helicopter sorties associated
with mine countermeasures would occur at altitudes as low as 75 to 100 ft. Likewise, in some
anti-submarine warfare events, a dipping sonar is deployed from a line suspended from a
helicopter hovering at low altitudes over the water.

Sonic Booms

An intense but infrequent type of aircraft noise is the sonic boom, produced when an aircraft
exceeds the speed of sound. Supersonic aircraft flights are not intentionally generated below
30,000 ft unless over water and more than 30 NM from inhabited coastal areas or islands,
though deviation from these guidelines may occur for tactical missions that require supersonic
flight, phases of formal training requiring supersonic speeds, research and test flights that
require supersonic speeds, and for flight demonstration purposes when authorized by the Chief
of Naval Operations. A supersonic test track parallel to the Eastern Shore of the Delmarva
Peninsula has historically been used by the U.S. Navy and is regularly used for F/A-18 and F-
35 sorties. Due to the proximity of the supersonic test track to the Eastern Shore of the
Delmarva Peninsula, sonic booms may occur closer to shore within the test track.
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Several factors that influence sonic booms include weight, size, and shape of aircraft or
vehicle; altitude; flight paths; and atmospheric conditions. A larger and heavier aircraft must
displace more air and create more lift to sustain flight, compared with small, light aircraft
Therefore, larger aircraft create sonic booms that are stronger than those of smaller, lighter
aircraft. Consequently, the larger and heavier the aircraft, the stronger the shock waves (Navy
2017a). Aircraft maneuvers that result in changes to acceleration, flight path angle, or heading
can also affect the strength of a boom. In general, an increase in flight path angle (lifting the
aircraft’s nose) will diffuse a boom while a decrease (lowering the aircraft’s nose) will focus
it. In addition, acceleration will focus a boom while deceleration will weaken it. Any change
in horizontal direction will focus or intensify a boom by causing two or more wave fronts that
originated from the aircraft at different times to coincide exactly (Navy 2017a). Atmospheric
conditions such as wind speed and direction, and air temperature and pressure can also
influence the sound propagation of a sonic boom.

Of all the factors influencing sonic booms, increasing altitude is the most effective method of
reducing the sonic boom intensity that is experienced at the sea or shore level. The width of
the boom “carpet” or area exposed to a sonic boom beneath an aircraft is about 1 mile for each
1,000 ft of altitude. For example, an aircraft flying supersonic, straight, and level at 50,000 ft
can produce a sonic boom carpet about 50 miles wide. The sonic boom, however, would not
be uniform, and its intensity at the water surface would decrease with greater aircraft altitude.
Maximum intensity is directly beneath the aircraft and decreases as the lateral distance from
the flight path increases until shock waves refract away from the ground or water surface and
the sonic boom attenuates. The lateral spreading of the sonic boom depends only on altitude,
speed, and the atmosphere and is independent of the vehicle’s shape, size, and weight. The
ratio of the aircraft length to maximum cross-sectional area also influences the intensity of the
sonic boom. The longer and more slender the aircraft, the weaker the shock waves. The wider
and more blunt the aircraft, the stronger the shock waves can be (Navy 2017a).

In air, the energy from a sonic boom is concentrated in the frequency range from 0.1 to 100
Hz. The underwater sound field due to transmitted sonic boom waveforms is primarily
composed of low-frequency components (Sparrow 2002), and frequencies greater than 20 Hz
have been found to be difficult to observe at depths greater than 33 ft (10 m) (Sohn et al.
2000). F/A-18 Hornet supersonic flight was modeled to obtain peak sound pressure levels and
energy flux density at the water surface and at depth (Laney and Cavanagh 2000). These
results are shown in Table 45.

155



Biological and Conference Opinion on Navy
Atlantic Fleet Training and Testing Activities PCTS # FPR-2018-9259

Table 45. Sonic boom underwater sound levels modeled for F/A-18 Hornet
supersonic flight (Navy 2017a).

Energy Flux Density
i Peak SPL (dBre 1 pP
Mach Alr-craft €ea (dBre 1 pPa) (dB re 1 pPaz-s)!
" Altitude

Number (km) At 50 m 100 m At 50 m 100 m
surface Depth Depth surface Depth Depth

1 176 138 126 160 131 122

1.2 5 164 132 121 150 126 117

10 158 130 119 144 124 115

1 178 146 134 161 137 128

2 5 166 139 128 150 131 122

10 159 135 124 144 127 119

1 Equivalent to SEL for a plane wave.
* Mach number equals aircraft speed divided by the speed of sound.

Notes: SPL = sound pressure level, dB re 1 uPa = decibel(s) referenced to 1 micropascal, dB re 1 puPa?-s =
decibel(s) referenced to 1 micropascal squared seconds, m = meter(s), km = kilometers

6.1.3 Sonar and other Transducers

Active sonar and other transducers emit sound waves into the water to detect objects, safely
navigate, and communicate. The Navy employs a variety of sonars and other transducers to
obtain and transmit information about the undersea environment. Some examples are mid-
frequency hull-mounted sonars used to find and track submarines; high-frequency small object
detection sonars used to detect mines; high-frequency underwater modems used to transfer data
over short ranges; and extremely high-frequency (greater than 200 kHz) Doppler sonars used for
navigation, like those used on commercial and private vessels. The characteristics of these sonars
and other transducers, such as source level, beam width, directivity, and frequency, depend on
the purpose of the source. Higher frequencies can carry more information or provide more
information about objects off which they reflect, but attenuate more rapidly. Lower frequencies
attenuate less rapidly, so may detect objects over a longer distance, but with less detail.

Propagation of sound produced underwater is highly dependent on environmental characteristics
such as bathymetry, bottom type, water depth, temperature, and salinity. The sound received at a
particular location will be different than near the source due to the interaction of many factors
including propagation loss; how the sound is reflected, refracted, or scattered; the potential for
reverberation; and interference due to multi-path propagation. In addition, absorption greatly
affects the distance over which higher-frequency sounds propagate. Because of the complexity of
analyzing sound propagation in the ocean environment, the Navy relies on acoustic models in its
exposure analysis that consider sound source characteristics and varying ocean conditions across
the action area. The Navy’s acoustic modeling approach is described further in Section 2.2 of
this opinion and in the technical report Quantitative Analysis for Estimating Acoustic and
Explosive Impacts on Marine Mammals and Sea Turtles (Navy 2018b).
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For its acoustic exposure analysis, the Navy grouped sonars and other transducers into classes
that share an attribute, such as frequency range or purpose of use. Classes are further sorted by
bins based on the frequency or bandwidth; source level; and, when warranted, the application in
which the source would be used, as follows:
e frequency of the non-impulsive acoustic source
0 low-frequency sources operate below 1 kHz
0 mid-frequency sources operate at and above 1 kHz, up to and including 10 kHz
0 high-frequency sources operate above 10 kHz, up to and including 100 kHz
0 very high-frequency sources operate above 100 kHz but below 200 kHz
e sound pressure level
0 greater than 160 dB re 1 pPa, but less than 180 dB re 1 puPa
0 equalto 180 dB re 1 uPa and up to 200 dB re 1 pPa
0 greater than 200 dB re 1 pPa
e application in which the source would be used.

0 sources with similar functions that have similar characteristics, such as pulse length
(duration of each pulse), beam pattern, and duty cycle

The bins used for classifying active sonars and transducers that are quantitatively analyzed in the
action area are shown in Table 46. While general parameters or source characteristics are shown
in the table, actual source parameters are classified. Table 46 shows the bin use that could occur
in any year for training and testing activities. A range of annual bin use indicates that use of that
bin is anticipated to vary annually, consistent with the variation in the number of annual
activities described in Section 3.3.
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Table 46. Sonar and transducer sources quantitatively analyzed (Navy 2017a).

Source Class
Category

Bin

Description

Unit!

Training

Testing

Annual?

5-year
Total

Annual?

5-year
Total

Low-Frequency
(LF):

Sources that
produce signals
less than 1 kHz

LF3

LF sources
greater than 200
dB

1,308

6,540

LF4

LF sources equal
to 180 dB and up
to 200 dB

971

4,855

20

100

LF5

LF sources less
than 180 dB

43

1,752

8,760

LF6

LF sources
greater than 200
dB with long
pulse lengths

145 -
175

784

40

200

Mid-Frequency
(MF):

Tactical and non-
tactical sources
that produce
signals between 1
and 10 kHz

MF1

Hull-mounted
surface ship
sonars (e.g.,
AN/SQS-53C and
AN/SQS-61)

5,005 -
5,605

26,224

3,337

16,684

MF1K

Kingfisher mode
associated with
MF1 sonars

117

585

152

760

MF3

Hull-mounted
submarine sonars

(e.g, AN/BQQ-10)

2,078 -
2,097

10,428

1,257

6,271

MF4

Helicopter-
deployed dipping
sonars (e.g.,
AN/AQS-22)

591 -
611

2,994

370 -803

2,624

MF5

Active acoustic
sonobuoys (e.g.,
DICASS)

6,708-
6,836

33,796

5,070 -
6,182

27,412

MF6

Active
underwater sound
signal devices
(e.g, MK 84)

1,256 -
1,341

6,390

MF8

Active sources
(greater than 200
dB) not otherwise
binned

348

1,740

MF9

Active sources
(equal to 180 dB
and up to 200 dB)
not otherwise
binned

7,395-
7,562

37,173
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Source Class
Category

Bin

Description

Unit!

Training

Testing

Annual?

5-year
Total

Annual?

5-year
Total

Mid-Frequency
(MF):

Tactical and non-
tactical sources
that produce
signals between 1
and 10 kHz
(continued)

MF10

Active sources
(greater than 160
dB, but less than
180 dB) not
otherwise binned

870

4,348

5,690

28,450

MF11

Hull-mounted
surface ship
sonars with an
active duty cycle
greater than 80%

873 -
1,001

4,621

1,424

7,120

MF12

Towed array
surface ship
sonars with an
active duty cycle
greater than 80%

367 -
397

1,894

1,388

6,940

MF14

Oceanographic
MF sonar

1,440

7,200

High-Frequency
(HF):

Tactical and non-
tactical sources
that produce
signals between 10
and 100 kHz

HF1

Hull-mounted
submarine sonars

(e.g, AN/BQQ-10)

1,928 -
1,932

9,646

397

1,979

HF3

Other hull-
mounted
submarine sonars
(classified)

31

154

HF4

Mine detection,
classification, and
neutralization
sonar (e.g.,
AN/SQS-20)

5411 -
6,371

29,935

30,772 -
30,828

117,916

HF5

Active sources
(greater than 200
dB) not otherwise
binned

1,864 -
2,056

9,704

40

200

HF6

Active sources
(equal to 180 dB
and up to 200 dB)
not otherwise
binned

2,193

10,868

HF7

Active sources
(greater than 160
dB, but less than
180 dB) not
otherwise binned

1,224

6,120

HF8

Hull-mounted
surface ship
sonars (e.g.,
AN/SQS-61)

20

100

2,084

10,419

Very High
Frequency Sonars
(VHF): Non-

VHF1

Very high
frequency sources

12

60
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Source Class : - Training Testing
Category Bin Description Unit! = -
year year
Annual? Annual?
Total Total
tactical sources greater than 200
that produce dB
signals between
100 and 200 kHz
Anti-Submarine MF systems 582 -
Warfare (ASW): ASW1 | operating above H 641 3,028 820 4,100
Tactical sources 200dB
(e.g., active MF Multistatic
sonobuoys and Active Coherent 1,476 - 4,756 -
acoustic ASW2 sonobuoy (e.g., ¢ 1,556 7,540 5,606 25480
countermeasures AN/SSQ-125)
systems) used MF towed active
dlll?il?g ASW acoustic 4485 - 2941-
training and ASW3 | countermeasure H é 445 24,345 3395 15,472
testing activities systems (e.g., ’ ’
AN/SLQ-25)
MF expendable
actiye acoustic 425 _
ASW4 | device C 431 2,137 3,493 17,057
countermeasures
(e.g, MK 3)
MF sonobuoys 572 _
ASW53 | with high duty H 652 3,020 |608-628 3,080
cycles
Torpedoes Lightweight
(TORP): torpedo (e.g.,, MK-
Source classes TORP1 | 46, MK-54, or C 57 285 806 - 980 4,336
associated with the Anti-Torpedo
active acoustic Torpedo)
signals produced Heavyweight
by torpedoes TORP2 | torpedo (e.g., MK- C 80 400 344 - 408 1,848
48)
Heavyweight
TORP 3 | torpedo (e.g., MK C 0 0 100 440
48)
Forward Looking
Sonar (FLS): HF sources with
Forward or short pulse
upward looking FLsz | lengths narrow H 0 0 1,224 6,120
object avoidance beam widths, and
sonars used for focused beam
ship navigation patterns
and safety
Acoustic Modems .
(M): Systems used MF acoustic
. M3 modems (greater H 0 0 634 3,169
to transmit data than 190 dB)
through the water
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Source Class : - Training Testing
Bin Description Unit?
Category 5-year 5-year
Annual? Annual?
Total Total
Swimmer HF and VHF
Detection Sonars sources with
(SD): lshortthpulse it
Systems used to SD1 - engins, us.,e or
detect divers and SD2 thg detection of H 0 0 176 880
swimmers and
submerged .
. other objects for
swimmers
the purpose of
port security
Synthetic SAS1 | MF SAS systems H 0 0 960 4,800
Aperture Sonars 0-
(SAS): SAS2 | HF SAS systems H 8400 25,200 3,512 17,560
Sonars in which ’ 960
active acoustic SAS3 | VHF SAS systems H 0 0 4,800
signals are post- MF to HF
processed to form broadband mine
hlgh-resolutlon SAS4 COUntermeasure H 0 0 960 4,800
images of the sonar
seafloor
Broadband Sound MF to HF mine
Sources (BB): BB1 countermeasure H 0 0 960 4,800
Sonar systems sonar
with large HF to VHF mine
frequency spectra, BB2 | countermeasure H 0 0 960 4,800
used for various sonar
purposes LF to MF 876 —
BB4 oceanographic H 0 0 3,252 6,756
source
Broadband Sound LF to MF
Sources (BB) BB5 oceanographic H 0 0 672 3,360
(continued): source
Sonar systems HF oceanographic
: BB6 H 0 0 672 3,360
with large source
frequency spectra, .
used for various BB7 LF oceanographic C 0 0 120 600
source
purposes

1H = hours; C = count (e.g., number of individual pings or individual sonobuoys).

2 Expected annual use may vary per bin because the number of events may vary from year to year, as described in Section

3.3.
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In addition to the sources described above that were quantitatively analyzed for potential
exposure to ESA-listed marine mammals and sea turtles, the Navy utilizes in-water active
acoustic sources with narrow beam widths, downward directed transmissions, short pulse
lengths, frequencies above known hearing ranges, low source levels, or combinations of these
factors. The Navy categorizes these sources as de minimis sources and did not quantitatively
analyze them for potential exposure to marine mammals or sea turtles. When used during routine
training and testing activities, and in a typical environment, de minimis sources fall into one or

more of the following categories:

Transmit primarily above 200 kHz: Sources above 200 kHz are above the hearing range of
the most sensitive marine mammals and far above the hearing range of any other animals
in the action area.

Source levels of 160 dB re 1 pPa or less: Low-powered sources with source levels less than
160 dB re 1 pPa are typically hand-held sonars, range pingers, transponders, and acoustic
communication devices. Assuming spherical spreading for a 160 dB re 1 pPa source, the
sound will attenuate to less than 140 dB within 10 m and less than 120 dB within 100 m of
the source. Ranges would be even shorter for a source less than 160 dB re 1 pPa source
level.

Acoustic source classes listed in Table 47: Sources with operational characteristics, such
as short pulse length, narrow beam width, downward-directed beam, and low energy
release, or manner of system operation which minimize the possibility of impacting
protected species (actual source parameters listed in the classified bin list).
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Table 47. Sonars and transduces used, but not quantitatively analyzed for
exposure to protected species (Navy 2017a).

Source Class Category Bin Characteristics
Broadband Sound Sources BB3 » Very high frequency
(BB): Sources with wide » Very short pulse length
frequency spectra BB8 e Small imploding source (lightbulb)
Doppler Sonar/Speed Logs Required for safe navigation.
(DS): High-frequency/very high- DS2-DS4 e downward focused
frequency navigation e narrow beam width
transducers e very short pulse lengths
Required for safe navigation.
e downward focused directly below the
Fathometers (FA): High- vessel
frequency sources used to FA1-FA4 e narrow beam width (typically much less
determine water depth than 30°)
e short pulse lengths (less than
10 milliseconds)
e very high frequency sound at low power
levels
Hand-Held Sonar (HHS): High- :
frequency sonar devices used by HHS1 *  narrow beam width
. . . e short pulse lengths
Navy divers for object location o )
e under positive control of the diver (power
and direction)
Imaging Sonar (IMS): Sonars : g;%éiii?ﬂszri?e, C(zzgery high-frequency
with hlgh. or very hlgh. . IMS1-IMS3 e narrow beam width
frequencies used obtain images .
of objects underwater ° \zlgry .sllll.ort pulise)lengths (typically
milliseconds
High-Frequency Acoustic . . .
Modems (M): Systems that send . lC(;\;vecszl;Jty cycles (single pings in some
data underwater M2 .
Tracking Pingers (P): Devices P1-P4 ° iﬁ?ﬂgf:;;ggngths (typically 20
E)I;)z;tecs: II; (istﬁ)lgg to identify an e low source levels
Acoustic Releases (R): Systems
that ping to release a bottom- e typicall it onl 1 pines t d
mounted object from its housing R1-R3 ypically emit only several pings to sen
in order to retrieve the device at release order
the surface
Side-Scan Spnars (SS.S):.Sonars e downward-directed beam
that use active acoustic signals
: : SSS1-SSS2 e short pulse lengths (less than
to produce high-resolution L
images of the seafloor 20 milliseconds)

Notes: ° = degree(s), kHz = kilohertz, Ib. = pound(s)
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6.1.4 Noise from Weapons

The Navy trains and tests using a variety of weapons. Depending on the weapon, noise may be
produced at launch or firing; while in flight; or upon impact. Other devices intentionally produce
noise to serve as a non-lethal deterrent. Not all weapons utilize explosives, either by design or
because they are non-explosive practice munitions. Noise produced by explosives, both in air
and water, are discussed in Section 6.1.5. Examples of some types of weapons noise are shown
in Table 48.

Table 48. Examples of noise from weapons (Navy 2017a).

Noise Source | Sound Level

In-Water Noise Level

Approximately 200 dB re 1 pPa peak directly under

Naval Gunfire Muzzle Blast (5-inch) gun muzzle at 1.5 m below the water surface!

Airborne Noise Level

178 dB re 20 pPa peak directly below the gun muzzle
above the water surface!

Hellfire Missile Launch from Aircraft 149 dB re 20 pPa at 4.5 m?

133-143 dBA re 20 pPa between 12 and 22 m from
the launcher on shore3

122-135 dBA re 20 pPa between 2 and 4 m from the
launcher on shore?

Naval Gunfire Muzzle Blast (5-inch)

Advanced Gun System Missile (115-millimeter)

RIM 116 Surface-to-Air Missile

Tactical Tomahawk Cruise Missile 92 dBA re 20 pPa 529 m from the launcher on shore3

Sources: 1Yagla and Stiegler (2003a); 2U.S. Department of the Army (1999); 3U.S. Department of the Navy (2013).

Notes: dB re 1 uPa = decibel(s) referenced to 1 micropascal, dB re 20 uPa = decibel(s) referenced to 20 micropascals, dBA re
20 pPa = A-weighted decibel(s) referenced to 20 micropascals, m = meter(s)

Muzzle Blast from Naval Gunfire

Firing a gun produces a muzzle blast in air that propagates away from the gun with strongest
directivity in the direction of fire. As the pressure from the muzzle blast from a ship-mounted
large caliber gun propagates in air toward the water surface, the pressure can be both reflected
from the water surface and transmitted into the water. As explained in Appendix D (Acoustic and
Explosive Concepts) in the AFTT DEIS/OEIS (Navy 2017c), most sound enters the water in a
narrow cone beneath the sound source (within about 13 to 14 degrees of vertical), with most
sound outside of this cone being totally reflected from the water surface. In-water sound levels
were measured during the muzzle blast of a 5 inch large caliber naval gun. The highest possible
sound level in the water (average peak SPL of 200 dB re 1 uPa, measured 5 ft below the surface)
was obtained when the gun was fired at the lowest angle, placing the blast closest to the water
surface (Yagla and Stiegler 2003b). The unweighted sound exposure level would be expected to
be 15 to 20 dB lower than the peak pressure, making the highest possible sound exposure level in
the water about 180 to 185 dB re 1 pPa’-s directly below the muzzle blast. Other gunfire
arrangements, such as with smaller-caliber weapons or greater angles of fire, would result in less
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sound entering the water. The sound entering the water would have the strongest directivity
directly downward beneath the gun blast, with lower sound pressures at increasing angles of
incidence until the angle of incidence is reached where no sound enters the water.

Supersonic Projectile Bow Shock Wave

Supersonic projectiles, such as a fired gun shell or kinetic energy weapon, create a bow shock
wave along the line of fire. A bow shock wave is an impulsive sound caused by a projectile
exceeding the speed of sound (for more explanation, see Appendix D [Acoustic and Explosive
Concepts] in the AFTT DEIS/OEIS (Navy 2017c). The bow shock wave itself travels at the
speed of sound in air. The projectile bow shock wave created in air by a shell in flight at
supersonic speeds propagates in a cone (generally about 65 degrees) behind the projectile in the
direction of fire (Pater 1981). Like sound from the gun muzzle blast, sound waves from a
projectile in flight could only enter the water in a narrow cone beneath the sound source, with in-
air sound being totally reflected from the water surface outside of the cone. The region of
underwater sound influence from a single traveling shell would be relatively narrow, and the
duration of sound influence would be brief at any location.

Launch Noise

Sound due to missile and target launches is typically at a maximum at initiation of the booster
rocket. It rapidly fades as the missile or target reaches optimal thrust conditions and the missile
or target reaches a downrange distance where the booster burns out and the sustainer engine
continues. Examples of launch noise sound levels are shown in Table 48.

Impact Noise (Non-explosive)

Any object dropped in the water would create a noise upon impact, depending on the object’s
size, mass, and speed. Sounds of this type are produced by the kinetic energy transfer of the
object with the target surface and are highly localized to the area of disturbance. A significant
portion of an object’s kinetic energy would be lost to splash, any deformation of the object, and
other forms of non-mechanical energy (Mclennan 1997). The remaining energy could contribute
to sound generation. Most objects would be only momentarily detectable, but some large objects
traveling at high speeds could generate a broadband impulsive sound upon impact with the water
surface. Sound associated with impact events is typically of low frequency (less than 250 Hz)
and of short duration.

Long Range Acoustic Device

Although not a weapon, the Long Range Acoustic Device (and other hailing and deterrent
sources) is considered along with in-air sounds produced by Navy sources. The Long Range
Acoustic Device is a communication device that can be used to warn vessels from continuing
towards a high value asset by emitting loud sounds in air. The system would typically be used in
training activities near shore, and use would be intermittent during these activities. Source levels
at 1 m range between 137 dBA re 1 uPa for small portable systems and 153 dBA re 1 puPa for
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large systems. Sound would be directed within a 30 to 60° wide zone and would be directed over
open water.

6.1.5 Air Guns

Air guns are essentially stainless steel tubes charged with high-pressure air via a compressor. An
impulsive sound is generated when the air is almost instantaneously released into the
surrounding water. Small air guns with capacities up to 60 in* would be used during testing
activities in various offshore areas in the action area, as well as near shore at Newport, Rhode
Island. Table 49 shows the number of air guns shots proposed in the action area.

Table 49. Air gun sources proposed for use in the action area (Navy 2017a).

Training Testing
Source Class Bin Unit! 5 5
Catego -year -year
gory Annual Total Annual Total
Air Guns (AG).: Small AG C 0 0 604 3,020
underwater air guns

Generated impulses would have short durations, typically a few hundred milliseconds, with
dominant frequencies below 1 kHz. The rms SPL and peak pressure (SPL peak) at a distance 1 m
from the air gun would be approximately 215 dB rms re 1 uPa and 227 dBpeak re 1 pPa,
respectively, if operated at the full capacity of 60 cubic inches. The size of the air gun chamber
can be adjusted, which would result in a lower SPL and SEL per shot.

6.1.6 Pile Driving

Impact pile driving and vibratory pile removal would occur during construction of an Elevated
Causeway System, a temporary pier that allows the offloading of ships in areas without a
permanent port. Construction of the elevated causeway could occur in sandy shallow water
coastal areas at Joint Expeditionary Base Little Creek-Fort Story in the Virginia Capes Range
Complex or Marine Corps Base Camp Lejeune in the Navy Cherry Point Range Complex
(Figure 9).

Installing piles for elevated causeways would involve the use of an impact hammer mechanism
with both it and the pile held in place by a crane. The hammer rests on the pile, and the
assemblage is then placed in position vertically on the beach or, when offshore, positioned with
the pile in the water and resting on the seafloor. When the pile driving starts, the hammer part of
the mechanism is raised up and allowed to fall, transferring energy to the top of the pile. The pile
is thereby driven into the sediment by a repeated series of these hammer blows. Each blow
results in an impulsive sound emanating from the length of the pile radially and longitudinally,
into the water column as well as from the bottom of the pile through the sediment. Because the
impact wave travels through the steel pile at speeds faster than the speed of sound in water, a
steep-fronted acoustic shock wave is formed in the water (Reinhall and Dahl 2011). An impact
pile driver generally operates in the range of 35 to 50 strikes per minute.
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Pile removal involves the use of vibratory extraction, during which the vibratory hammer is
suspended from the crane and attached to the top of a pile. The pile is then vibrated by hydraulic
motors rotating eccentric weights in the mechanism, causing a rapid up and down vibration in the
pile. This vibration causes the sediment particles in contact with the pile to lose frictional grip on
the pile. The crane slowly lifts up on the vibratory driver and pile until the pile is free of the
sediment. Vibratory removal creates continuous non-impulsive noise at low source levels for a
short duration.

Pile driving for elevated causeway system training would occur in shallower water, and sound
could be transmitted on direct paths through the water, be reflected at the water surface or
bottom, or travel through bottom substrate. Soft substrates such as sand bottom at the proposed
elevated causeway system locations would absorb or attenuate the sound more readily than hard
substrates (rock), which may reflect the acoustic wave. Most acoustic energy would be
concentrated below 1,000 Hz (Caltrans 2012; Hildebrand 2009a).

The source levels of the noise produced by impact pile driving and vibratory pile removal from
an actual elevated causeway installation pile driving and removal are shown in Table 50.

Table 50. Underwater sound levels for elevated causeway system pile driving and
removal (Navy 2017a).

Pile Size and Type Method Average Sound Levels at 10 m (SEL per individual pile)
192 dBre 1 yuPa SPL rms
24-in. Steel Pipe Pile | Impact! 182 dB re 1 pPa?s SEL (single strike)

211 dBre 1 pPa SPL peak!’
146 dB re 1 pPa SPL rms
145 dB re 1 pPa?s SEL (per second of duration)

1 [llingworth and Rodkin (2016), 2 Illingworth and Rodkin (2015)
Notes: in. = inch, SEL = Sound Exposure Level, SPL = Sound Pressure Level, rms = root mean squared, dB re 1 yPa = decibels
referenced to 1 micropascal

24-in. Steel Pipe Pile | Vibratory?

During this training activity, the length of the pier, and therefore the number of piles required,
would be determined by the distance from shore to the appropriate water depth for ship off-
loading. For the purposes of training activities, a pier length of 1,500 ft (457 m) is typical, with
approximately 119 supporting piles. Construction of the Elevated Causeway System would
involve intermittent impact pile driving over approximately 20 days. Crews work 24 hours a day
and would drive approximately six piles in that period. Each pile takes about 15 minutes to drive
with time taken between piles to reposition the driver. When training events that use the Elevated
Causeway System are complete, the structure would be removed using vibratory methods over

17 The Navy reported the minimum range of rms values (192) incorrectly as the peak SPL in their BA and EIS.
NMEFS obtained a copy of the original monitoring report and took the average of the reported peak values (which is
211 dB re 1 pPa SPL peak) indicated in the table, but kept the lowest reported rms value as provided by the Navy
which is similar to other rms values for the size and type of piles used here.
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approximately 10 days. Crews would remove about 12 piles per 24-hour period, each taking
about six minutes to remove. Table 51 summarizes the pile driving and pile removal activities
that would occur during a 24-hour period.

Table 51. Summary of pile driving and removal activities per 24-hour period (Navy
2017a).

Piles Per 24-Hour . . Total Estimated Time of
Methed Period (108 210 Noise Per 24-Hour Period
Pile Driving (Impact) 6 15 minutes 90 minutes
Pile Removal (Vibratory) 12 6 minutes 72 minutes

6.2 Explosive Stressors

This section describes the characteristics of explosions during naval training and testing. The
activities analyzed in this opinion that use explosives are described in Section 3 of this opinion
and in Appendix A (Navy Activity Descriptions) in the AFTT DEIS/OEIS (Navy 2017c¢). The
near-instantaneous rise from ambient to an extremely high peak pressure is what makes an
explosive shock wave potentially damaging. Farther from an explosive, the peak pressures decay
and the explosive waves propagate as an impulsive, broadband sound. Several parameters
influence the effect of an explosive: the weight of the explosive warhead, the type of explosive
material, the boundaries and characteristics of the propagation medium, and, in water, the
detonation depth. The net explosive weight, the explosive power of a charge expressed as the
equivalent weight of trinitrotoluene, accounts for the first two parameters.

6.2.1 Explosions in Water

Explosive detonations during training and testing activities are associated with high-explosive
munitions, including, but not limited to, bombs, missiles, rockets, naval gun shells, torpedoes,
mines, demolition charges, and explosive sonobuoys. Explosive detonations involving the use of
high-explosive munitions, including bombs, missiles, and naval gun shells, could occur in the air
or near the water’s surface. Explosive detonations associated with torpedoes and explosive
sonobuoys would occur in the water column; mines and demolition charges could be detonated
in the water column or on the ocean bottom. Most detonations would occur in waters greater than
200 ft in depth, and greater than 3 NM from shore, although mine warfare, demolition, and some
testing detonations would occur in shallow water close to shore.

Explosives detonated in water are binned by net explosive weight. The bins of explosives that are
proposed for use in the action area are shown in Table 52. This table shows the number of in-
water explosive items that could be used in any year for training and testing activities. A range of
annual bin use indicates that use of that bin is anticipated to vary annually, consistent with the
variation in the number of annual activities described in Section 3.3 of this opinion. The five-
year total takes any annual variability into account.
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Table 52. Explosive sources quantitatively analyzed that could be used
underwater or at the water surface (Navy 2017a).

Net_ Training Testing
Bin Expl_oswe Example Explosive Source
Weight! 5-year 5-year
(Ib.) Annual? Total Annual? Total
E1 0.1-0.25 Medium-caliber projectile 7,700 38,500 | 17,840 -26,840 | 116,200
E2 > 0.25-0.5 Medium-caliber projectile 210-214 1,062 0 0
E3 >(0.5-2.5 Large-caliber projectile 4,592 22,960 3,054 - 3,422 16,206
E4 >2.5-5 Mine neutralization charge 127 -133 653 746 - 800 3,784
E5 >5-10 5 inch projectile 1,436 7,180 1,325 6,625
E6 >10-20 Hellfire missile 602 3,010 28-48 200
E7 >20-60 Demo block/ shaped charge 4 20 0 0
E8 >60-100 Lightweight torpedo 22 110 33 165
E9 >100-250 500 pound bomb 66 330 4 20
E10 >250-500 | Harpoon missile 90 450 68-98 400
E11 >500-650 650 pound mine 1 5 10 50
E12 | >650-1,000 | 2,000 pound bomb 18 90 0 0
>7,250- Littoral Combat Ship full
E16* 14,500 ship shock trial b 0 0 0-12 12
| i [aetamerite [y |y | e |

1 Net Explosive Weight refers to the equivalent amount of trinitrotoluene the actual weight of a munition may be larger
due to other components.

2 Expected annual use may vary per bin because the number of events may vary from year to year, as described in

Chapter 2, Description of Proposed Action and Alternatives.

3 E14 is not modeled for protected species impacts in water because most energy is lost into the air or to the bottom
substrate due to detonation in very shallow water.

4Shock trials consist of four explosions each. In any given year there could be 0-3 small ship shock trials (E16) and 0-1
large ship shock trials (E17). Over a 5-year period, there could be three small ship shock trials (E16) and one large ship
shock trial (E17).

In addition to the explosives quantitatively analyzed for impacts to ESA-listed species shown in
Table 52, the Navy uses some very small impulsive sources (less than 0.1 pound net explosive
weight), categorized in bin E0, that were not quantitatively analyzed by the Navy for potential
exposure to protected species. Quantitative modeling in multiple locations has indicated that
these sources have a very small zone of influence. For this reason, they are excluded from further
consideration in this opinion.

Propagation of explosive pressure waves in water is highly dependent on environmental

characteristics such as bathymetry, bottom type, water depth, temperature, and salinity, which
affect how the pressure waves are reflected, refracted, or scattered; the potential for
reverberation; and interference due to multi-path propagation. In addition, absorption greatly
affects the distance over which higher frequency components of explosive broadband noise can
propagate. Because of the complexity of analyzing sound propagation in the ocean environment,
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the Navy relies on acoustic models in its exposure analysis that consider sound source
characteristics and varying ocean conditions across the action area. The Navy’s acoustic
modeling approach is described further in Section 2.2 of this opinion and in the technical report
Quantitative Analysis for Estimating Acoustic and Explosive Impacts on Marine Mammals and
Sea Turtles (Navy 2018b).

6.2.2 Explosions in Air

Explosions in air include detonations of projectiles and missiles during surface-to-air gunnery
and air-to-air missile exercises conducted during air warfare. These explosions typically occur
far above the water surface. Various missiles, rockets, and medium and large projectiles may be
explosive or non-explosive, depending on the objective of the training or testing activity in
which they are used. Bombs and projectiles that detonate at or near the water surface, which are
considered for underwater impacts, would also release some explosive energy into the air.

In air, the propagation of impulsive noise from an explosion is highly influenced by atmospheric
conditions, including temperature and wind. While basic estimation methods do not consider the
unique environmental conditions that may be present on a given day, they allow for
approximation of explosive energy propagation under neutral atmospheric conditions.
Explosions that occur during air warfare would typically be at sufficient altitude that a large
portion of the sound refracts upward due to cooling temperatures with increased altitude and
would not reach the water’s surface where ESA-listed species could occur.

Missiles, rockets, projectiles, and other cased weapons will produce casing fragments upon
detonation. These fragments may be of variable size and are ejected at supersonic speed from the
detonation.

6.3 Energy Stressors

Energy stressors include in-water electromagnetic devices, in-air electromagnetic devices, and
lasers, each of which is described further in the sections below.

6.3.1 In-Water Electromagnetic Devices

In-water electromagnetic energy devices include towed or unmanned mine warfare systems that
simply mimic the electromagnetic signature of a vessel passing through the water. None of the
devices include any type of electromagnetic “pulse.” A mine neutralization device could be
towed through the water by a surface vessel or remotely operated vehicle, emitting an
electromagnetic field and mechanically generated underwater sound to simulate the presence of a
ship. The sound and electromagnetic signature cause nearby mines to detonate.

Generally, voltage used to power these systems is around 30 volts. Since saltwater is an excellent
conductor, just 35 volts (capped at 55 volts) is required to generate the current needed to power
the systems. These are considered safe levels for marine species due to the low electric charge
relative to salt water (Navy 2017a).

170



Biological and Conference Opinion on Navy
Atlantic Fleet Training and Testing Activities PCTS # FPR-2018-9259

The static magnetic field generated by the mine neutralization devices is of relatively minute
strength. Typically, the maximum magnetic field generated would be approximately 2,300
microteslas'®. This level of electromagnetic density is very low compared to magnetic fields
generated by other everyday items (e.g., the magnetic field generated is between the levels of a
refrigerator magnet, which is 15,000 to 20,000 microteslas).

6.3.2 In-Air Electromagnetic Devices

Sources of electromagnetic energy in the air include kinetic energy weapons, communications
transmitters, radars, and electronic countermeasure transmitters. Electromagnetic devices on
Navy platforms operate across a wide range of frequencies and power. On a single ship, the
source frequencies may range from 2 megahertz to 14,500 megahertz, and transmitter maximum
average power may range from 0.25 watts to 1,280,00 watts.

A radar system is an electromagnetic device that emits radio waves to detect and locate objects.
In most cases, basic radar systems operate by generating pulses of radio frequency energy and
transmitting these pulses via directional antennae into space (Courbis and Timmel, 2008). Some
of this energy is reflected by the target back to the antenna, and the signal is processed to provide
useful information to the operator.

Radars come in a variety of sizes and power, ranging from wide-band milliwatt systems to very
high-power systems that are used primarily for long-range search and surveillance (Timmel et al.
2008). In general, radars operate at radio frequencies that range between 300 megahertz and 300
gigahertz, and are often classified according to their frequency range. Navy vessels commonly
operate radar systems which include S-band and X-band electronically steered radar. S-band
radar serves as the primary search and acquisition sensor capable of tracking and collecting data
on a large number of objects while X-band radar can provide high resolution data on particular
objects of interest and discrimination for weapons systems. Both systems employ a variety of
waveforms and bandwidths to provide high quality data collection and operational flexibility
(Baird et al. 2016a).

The Navy assumes that most platforms (e.g., vessels) associated with proposed training and
testing activities will be transmitting from a variety of in-air electromagnetic devices at all times
while they are underway, with very limited exceptions. Most of these transmissions (e.g., for
routine surveillance, communications, and navigation) will be at low power. High-power settings
are used for a small number of activities including ballistic missile defense training, missile and
rocket testing, radar and other system testing, and signature analysis operations.

18 The microtesla is a unit of measurement of magnetic flux density, or “magnetic induction.”
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6.3.3 Lasers

Low-energy lasers are used to illuminate or designate targets, to measure the distance to a target,
to guide weapons, to aid in communication, and to detect or classify mines. High-energy lasers
are used as weapons to create critical failures of air and surface targets.

6.4 Physical Disturbance and Strike Stressors

Physical disturbance and strike stressors include vessels and other in-water devices, military
expended materials, seafloor devices, and aircraft, each of which is described further in the

sections below.

6.4.1 Vessels

Vessels used by the Navy during training and testing activities include ships (e.g., aircraft
carriers, surface combatants), support craft, and submarines ranging in size from 15 ft to over
1,000 ft. Table 53 provides examples of the types of vessels, length, and speeds used in both
testing and training activities.

Table 53. Representative vessel types, lengths, and speeds (Navy 2017a).

Typical
Type Example(s) Length Operating
Speed
Aircraft Carrier Aircraft Carrier (CVN) >1000 ft. 10-15 knots
Cruisers (CG), Destroyers (DDG), Frigates (FF), _ _
Surface Combatant Littoral Combat Ships (LCS) 300-700 ft. | 10-15 knots
Amphibious Warfare | Amphibious Assault Ship (LHA, LHD), Amphibious _ _
Ship Transport Dock (LPD), Dock Landing Ship (LSD) 300-900ft. | 10-15 knots
. Fast Combat Support Ship (T-AOE), Dry
gg;‘clz?h%"flsucs Cargo/Ammunition Ship (T-AKE), Fleet 600-750 ft. | 8-12 knots
P Replenishment Oilers (T-AO)
Amphibious Assault Vehicle (AAV); Combat Rubber
Raiding Craft (CRRC); Landing Craft, Mechanized _ _
Support Craft/Other | -\y-% 21 ding Craft, Utility (LCU); Submarine 15-140ft. | 0-20 knots
Tenders (AS); Yard Patrol Craft (YP)
Support High Speed Ferry/Catamaran; Patrol Combatants
Craft/Other— (PC); Rigid Hull Inflatable Boat (RHIB); _ _
Specialized High Expeditionary Fast Transport (EPF); Landing Craft, 33-320ft. 0-50+ knots
Speed Air Cushion (LCAC)
Fleet Ballistic Missile Submarines (SSBN), Attack
Submarines Submarines (SSN), Guided Missile Submarines 300-600 ft. 8-13 knots
(SSGN)

Notes: > = greater than, m = meters, ft. = feet

Navy ships transit at speeds that are optimal for fuel conservation or to meet operational

requirements. Large Navy ships (greater than 18 m in length) generally operate at average speeds
of between 10 and 15 knots, and submarines generally operate at speeds in the range of 8 to 13
knots. Small craft (for purposes of this discussion, less than 50 ft in length), which are all support
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craft, have much more variable speeds (0 to 50+ knots, dependent on the mission). While these
speeds are considered averages and representative of most events, some vessels need to operate
outside of these parameters during certain situations. For example, to produce the required
relative wind speed over the flight deck for take-off and landings, an aircraft carrier vessel group
engaged in flight operations must adjust its speed through the water accordingly. Also, there are
other instances such as launch and recovery of a small rigid hull inflatable boat; vessel boarding,
search, and seizure training events; or retrieval of a target, when vessels would be idling or
moving slowly ahead to maintain steerage. There are a few specific offshore events, including
high-speed tests of newly constructed vessels, where vessels would operate at higher speeds.
High speed movements of smaller craft during inshore operations could occur more frequently.

While the estimates provided in the tables below represent the average distribution of events,
actual locations and hours of Navy vessel usage are dependent upon requirements, deployment
schedules, annual budgets, and other unpredictable factors. Consequently, vessel use can be
highly variable. Multiple activities usually occur from the same vessel, particularly in offshore
waters, so increases in the number of activities do not necessarily result in increases in vessel use
or transit. The Navy anticipates that manner in which the vessels are used to accomplish training
and testing activities is likely to remain consistent with the range of variability observed over the
last decade. Consequently, even with the addition of Undersea Warfare Training Range off the
coast of Florida, the Navy does not expect an appreciable change in the levels, frequency, or
locations where vessels have been used over the last decade (Navy 2017a).

The number of Navy vessels in the action area at any given time varies and is dependent on local
training or testing requirements. Activities range from involving one or two vessels to several
vessels operating over various time frames and locations. Vessel movements in the action area
fall into one of two categories; (1) those activities that occur in the offshore component of the
action area and (2) those activities that occur in inshore waters.

Activities that occur in the offshore component of the action area may last from a few hours to a
few weeks. Vessels associated with those activities would be widely dispersed in the offshore
waters, but more concentrated in portions of the action area in close proximity to ports, naval
installations, range complexes, and testing ranges. In contrast, activities that occur in inshore
waters can last from a few hours to up to 12 hours of daily movement per vessel per activity. The
vessels operating within the inshore waters are generally smaller than those in the offshore
waters.

In an attempt to determine traffic patterns for Navy and non-Navy vessels, the Center for Naval
Analysis (Mintz and Parker 2006) conducted a review of historic data for commercial vessels,
coastal shipping patterns, and Navy vessels. Commercial and non-Navy traffic, which included
cargo vessels, bulk carriers, passenger vessels, and oil tankers (all over 20 m in length), was
heaviest near the major shipping ports from the Gulf of Maine to southern Florida, as well as in
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specific international shipping lanes. Navy traffic was heaviest just offshore of Norfolk, Virginia,

and Jacksonville, Florida, as well as along the coastal waters between the two ports.

As described further in Section 6.1.1, Navy vessel traffic is a relatively small component of
overall vessel traffic in the action area. Table 54 shows the number and location of proposed
activities that include the use of vessels in the action area. Each activity included in Table 54
could involve one or more vessels. The location and hours of Navy vessel usage for testing and
training activities are most dependent upon the locations of Navy ports, piers, and established at-

sea testing and training areas.

Table 54. Number and location of activities involving vessels (Navy 2017a).

Activity Area Maximum. A.n-nual gl 5-Year # of Activities
Activities

Training
Northeast Range Complexes 411 2,055
Virginia Capes Range Complex 12,412 62,019
Navy Cherry Point Range Complex 6,754 33,693
Jacksonville Range Complex 10,841 54,112
Key West Range Complex 131 655
Gulf of Mexico Range Complex 771 3,855
Other AFTT Areas 691 3,435
Inshore Waters 4,197 20,935
Total 36,028 180,759
Testing
Northeast Range Complexes 1,088 4,877
Virginia Capes Range Complex 1,784 7,388
Navy Cherry Point Range Complex 791 3,947
Jacksonville Range Complex 1,298 6,096
Key West Range Complex 398 1,732
Gulf of Mexico Range Complex 618 2,979
NUWC Newport Testing Range 767 3,830
SFOMF 198 992
NSWC Panama City Testing Range 406 2,003
Inshore Waters 216 1078
Total 7,564 34,922

Table 55 shows the number and location of proposed activities that include the use of vessels in
the inshore waters of the action area. Each activity included in Table 55 and Table 56 could

involve one or more vessels.
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Table 55. Number and location of activities in inshore waters involving vessels

(Navy 2017a).
Activity Area Maximum. A.n.nual et 5-Year # of Activities
Activities
Training
Boston, MA 2 6
Groton, CT 235 1,175
Narragansett, RI 198 990
Earle, NJ 6
Wilmington, DE 6
Delaware Bay, DE 6
James Rivers and Tributaries, VA 830 4,200
York River, VA 129 645
Lower Chesapeake Bay, VA 1,697 8,445
Hampton Roads, VA 4 12
Norfolk, VA 515 2,575
Morehead City, NC 2 6
Cooper River, SC 120 600
Savannah, GA 2 6
Kings Bay, GA 7 31
Mayport, FL 343 1,711
St. Johns River, FL 2 10
Port Canaveral, FL 47 231
Tampa, FL 2 6
St. Andrew Bay, FL 50 250
Beaumont, TX 4 12
Corpus Christi, TX 2 6
Total 4,197 20,935
Testing
Bath, ME 11 55
Portsmouth, NH 26 130
Newport, RI 4 20
Groton, CT 9 47
Little Creek, VA 61 301
Norfolk, VA 64 318
Kings Bay, GA 4 20
Mayport, FL 27 135
Port Canaveral, FL 3 17
Pascagoula, MS 7 35
Total 216 1,078
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As stated earlier, activities that include primarily small craft vessel movements in the inshore
waters of the action area occur on a more regular basis than the offshore activities, and often
involve the vessels traveling at speeds greater than 10 knots, and generally in more confined
waterways than activities occurring in the offshore waters. In order to analyze this stressor, the
number of hours of high speed vessel movement for small crafts in inshore waters are provided
in Table 56.

Table 56. Number of high speed vessel hours for small crafts associated with
training activities in inshore waters of the action area (Navy 2017a).

Activity Area Maximum Annual # of 5-Year # of High Speed
High Speed Vessel Hours Vessel Hours

Narragansett, RI 9,502 47,510
James Rivers and Tributaries 18,108 90,540
York River 6,590 32,950
Lower Chesapeake Bay 39,325 196,625
Cooper River, SC 12,651 63,255
Mayport, FL 510 2,550

St. Johns River 482 2,410
Port Canaveral, FL 4,352 21,760

St. Andrew Bay 56 280
Total 91,576 457,880

6.4.2 In-Water Devices

In-water devices include unmanned vehicles, such as remotely operated vehicles, unmanned
surface vehicles, unmanned underwater vehicles, motorized autonomous targets, and towed
devices. These devices are self-propelled and unmanned or towed through the water from a
variety of platforms, including helicopters, unmanned underwater vehicles, and surface ships. In-
water devices are generally smaller than most Navy vessels, ranging from several inches to about
50 ft. See Table 57 for information regarding the range of in-water devices to be used. These
devices can operate anywhere from the water surface to the benthic zone. Most devices do not
have a realistic potential to strike living marine resources because they either move slowly
through the water column (e.g., most unmanned underwater vehicles) or are closely monitored
by observers manning the towing platform who ensure the towed in-water device does not run
into objects in the water.
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Table 57. Representative types, sizes, and speeds of in-water devices (Navy

2017a).
Typical
Type Example(s) Lelr: gt Operating
Speed
Towed Minehunting Sonar Systems; Improved Surface Tow Target; Towed 10-40
. Sonar System; MK-103, MK-104 and MK-105 Minesweeping Systems; | <33 ft.
Device T knots
Organic Airborne and Surface Influence Sweep
Unmanned MK-33 Seaborne Power Target Drone Boat, QST-35A Seaborne Variable, up
Surface Powered Target, Ship Deployable Seaborne Target, Small Waterplane | <50 ft. to 50+
Vehicle Area Twin Hull, Unmanned Influence Sweep System knots
Acoustic Mine Targeting System, Airborne Mine Neutralization
System, AN/AQS Systems, Archerfish Common Neutralizer, Crawlers,
Unmanned CURV 21, Deep Drone 8000, Deep Submergence Rescue Vehicle,
Underwater Gliders, Expendable Mobile Anti-Submarine Warfare Training Targets, <60 ft | 1-15 knots
Vehicle Magnum Remotely Operated Vehicle, Manned Portables, MK 30 Anti- '
Submarine Warfare Targets, Remote Multi-Mission Vehicle, Remote
Minehunting System, Large Displacement Unmanned Underwater
Vehicle
. : . 20-30
Torpedoes Light-weight and Heavy-weight Torpedoes <33 ft. Knots

6.4.3 Military Expended Materials

Military expended materials that may cause physical disturbance or strike include: (1) all sizes of
non-explosive practice munitions; (2) fragments from high explosive munitions; (3) expendable

targets; and (4) expended materials other than munitions, such as sonobuoys or torpedo

accessories.

6.4.4 Seafloor Devices

Seafloor devices represent items used during training or testing activities that are deployed onto
the seafloor and recovered. These items include moored mine shapes, recoverable anchors,
bottom-placed instruments, and robotic vehicles referred to as “crawlers.” Seafloor devices are
either stationary or move very slowly along the bottom.

6.5 Entanglement Stressors

The Navy proposes to utilize a variety of materials that could pose an entanglement risk to ESA-
listed species including wires and cables, decelerators and parachutes, and biodegradable

polymer.

6.5.1

Wires and Cables

Fiber optic cables are expended during Navy training and testing associated with remotely
operated mine neutralization activities. Although a portion may be recovered, some fiber optic
cables used during Navy training and testing associated with remotely operated mine
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neutralization activities would be expended. The length of the expended tactical fiber would vary
(up to about 3,000 m) depending on the activity. Tactical fiber has an 8-micrometer (0.008
millimeter) silica core and acylate coating, and looks and feels like thin monofilament fishing
line. Other characteristics of tactical fiber are a 0.24 millimeter diameter, 12-pound tensile
strength, and 3.4-millimeter bend radius (Navy 2017a). Tactical fiber is relatively brittle; it
readily breaks if knotted, kinked, or abraded against a sharp object. Deployed tactical fiber will
break if looped beyond its bend radius (3.4 millimeters), or exceeds its tensile strength (12
pound). If the fiber becomes looped around an underwater object or marine animal, it will not
tighten unless it is under tension. Such an event would be unlikely based on its method of
deployment and its resistance to looping after it is expended. The tactical fibers are often
designed with controlled buoyancy to minimize the fiber's effect on vehicle movement. The
tactical fiber would be suspended within the water column during the activity, and then be
expended and sink to the seafloor (effective sink rate of 1.45 centimeters [cm] per second (Navy
2017a) where it would be susceptible to abrasion and burial by sedimentation.

Guidance wires are used during heavy-weight torpedo firings to help the firing platform control
and steer the torpedo. They trail behind the torpedo as it moves through the water. The guidance
wire is then released from both the firing platform and the torpedo, and sinks to the ocean floor.
The torpedo guidance wire is a single-strand, thin gauge, coated copper alloy. The tensile
breaking strength of the wire is a maximum of 40.4 pound (Swope and McDonald 2013),
contrasting with the rope or lines associated with commercial fishing towed gear (trawls),
stationary gear (traps), or entanglement gear (gillnets) that use ropes with substantially higher
(up to 500 to 2,000 pound) breaking strength as their “weak links.” However, the guidance wire
has a somewhat higher breaking strength than the monofilament used in the body of most
commercial gillnets (typically 31 pound or less). The resistance to looping and coiling suggest
that torpedo guidance wire does not have a high entanglement potential compared to other
entanglement hazards (Swope and McDonald 2013). Torpedo guidance wire sinks at a rate of
0.24 m per second (Swope and McDonald 2013).

Sonobuoys consist of a surface antenna and float unit and a subsurface hydrophone assembly
unit. The two units are attached through a thin-gauge, dual-conductor, and hard-draw copper
strand wire, which is then wrapped by hollow rubber tubing or a bungee in a spiral configuration.
The tensile breaking strength of the wire and rubber tubing is no more than 40 pounds. The
length of the wire is housed in a plastic canister dispenser, which remains attached upon
deployment. The length of wire that extends out is no more than 1,500 ft and is dependent on the
water depth and type of sonobuoy. Attached to the wire is a kite-drogue and damper disk
stabilizing system made of non-woven nylon fabric. The nylon fabric is very thin and can be
broken by hand. The wire runs through the stabilizing system and leads to the hydrophone
components. The hydrophone components may be covered by thin plastic netting depending on
the type of sonobuoy, but pose no entanglement risk. Each sonobuoy has a saltwater-activated
polyurethane float that inflates when the sonobuoy is submerged and keeps the sonobuoy
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components floating vertically in the water column below it. Sonobuoys remain suspended in the
water column for no more than 30 hours, after which they sink to the seafloor.

Bathythermographs are similar to sonobuoys in that they consist of an antenna, a float unit, and a
subsurface unit (to measure temperature of the water column in the case of the
bathythermograph) that is connected to the float unit by a wire. The bathythermograph wire is
similar to the sonobuoy wire described above.

6.5.2 Decelerators and Parachutes

Decelerators/parachutes used during training and testing activities are classified into four
different categories based on size: small, medium, large, and extra-large (Table 58). Aircraft-
launched sonobuoys and lightweight torpedoes (such as the MK 46 and MK 54) use nylon
decelerators/parachutes ranging in size from 18 to 48 in in diameter (small). The majority of the
decelerators/parachutes in the small size category are smaller (18 in.) cruciform shape
decelerators/parachutes associated with sonobuoys. [llumination flares use medium-sized
decelerators/parachutes, up to approximately 19 ft in diameter. Both small- and medium-sized
decelerators/parachutes are made of cloth and nylon, many with weights on their short
attachment lines to speed their sinking. At water impact, the decelerator/parachute assembly is
expended and sinks away from the unit. The decelerator/parachute assembly may remain at the
surface for 5 to 15 seconds before the decelerator/parachute and its housing sink to the seafloor,
where it becomes flattened (Group 2005). Once settled on the bottom the canopy may
temporarily billow if bottom currents are present.

Table 58. Size categories for decelerators and parachutes expended during
training and testing activities (Navy 2017a).

Size Category Diameter (feet) Associated Activity
Small 15106 Air-launched sonobuoys, lightweight torpedoes, and
drones (drag parachute)
Medium 19 [llumination flares
Large 30to 50 Drones (main parachute)
Extra-large 82 Drones (main parachute)

Aerial targets (drones) use large (between 30 and 50 ft in diameter) and extra-large (80 ft in
diameter) decelerators/parachutes. Large and extra-large decelerators/parachutes are also made
of cloth and nylon, with suspension lines of varying lengths (large: 40 to 70 ft in length [with up
to 28 lines per decelerator/parachute]; and extra-large: 82 ft in length [with up to 64 lines per
decelerator/parachute]). Some aerial targets also use a small drag parachute (6 ft in diameter) to
slow their forward momentum prior to deploying the larger primary decelerator/parachute.
Unlike the small- and medium-sized decelerators/parachutes, drone decelerators/parachutes do
not have weights attached and may remain at the surface or suspended in the water column for
some time prior to eventual settlement on the seafloor.
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6.5.3 Biodegradable Polymer

Marine vessel stopping payloads are systems designed to deliver the appropriate measure(s) to
affect a vessel's propulsion and associated control surfaces to significantly slow and potentially
stop the advance of the vessel. Marine vessel stopping proposed activities include the use of
biodegradable polymers designed to entangle or occlude the propellers of in-water vessels. A
biodegradable polymer is a polymer that degrades to smaller compounds as a result of
microorganisms and enzymes present in the environment.

The biodegradable polymers that the Navy uses are constructed from various amounts and
configurations of polyvinyl alcohol (PVA), polylactic acid (PLA), sodium polyacrylate, ethylene
vinyl alcohol copolymer (EVOH), and protein based biopolymers. Additional supporting
materials comprising small portions of biodegradable polymers include sodium alginate, basalt,
beeswax, calcium, castor oil, Borax (sodium tetraborate), citric acid, corn starch, and sodium
bicarbonate. These materials would be combined into a variety of different systems designed to
temporarily interact with the propeller(s) of a target craft rendering it ineffective. Elements of the
system would be sewn together using segments of cellulosic (e.g., cotton or Rayon) threads.
Some of the polymer constituents would dissolve within two hours of immersion. Based on the
constituents of the biodegradable polymer the Navy proposes to use, it is anticipated that the
material will break down into small pieces within a few days to weeks. These will break down
further and dissolve into the water column within weeks to a few months. Degradation and
dispersal times are influenced by water temperature, currents, and other oceanographic features.
Overall, the longer the polymer remains in the water, the weaker it becomes, making it more
brittle and likely to break. At the end of dispersion, the remaining materials are generally
separated fibers with lengths on the order of 54 micrometers.

6.6 Ingestion Stressors

The Navy expends the following types of materials that could become ingestion stressors during
training and testing: non-explosive practice munitions (small- and medium-caliber), fragments
from high-explosives, fragments from targets, chaff, flare casings (including plastic end caps and
pistons), and decelerators/parachutes. Other military expended materials such as targets, large-
caliber projectiles, intact training and testing bombs, guidance wires, 55-gallon drums, sonobuoy
tubes, and marine markers are too large for marine organisms to consume and are eliminated
from further discussion regarding ingestion.

Solid metal materials, such as small-caliber projectiles or fragments from high-explosive
munitions, sink rapidly to the seafloor. Lighter plastic items may be caught in currents and gyres
or entangled in floating Sargassum and could remain in the water column for hours to weeks or
indefinitely before sinking (e.g., plastic end caps [from chaff cartridges] or plastic pistons [from
flare cartridges]).
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6.6.1 Non-Explosive Practice Munitions

Only small- or medium-caliber projectiles and flechettes (small metal darts) from some non-
explosive rockets would be small enough for marine animals to ingest, depending on the animal.
This is discussed in more detail within each section for ESA-listed species. Small- and medium-
caliber projectiles include all sizes up to and including those that are 2.25 in in diameter.
Flechettes from some non-explosive rockets are approximately 2 in in length. Each non-
explosive flechette rocket contains approximately 1,180 individual flechettes that are released.
These solid metal materials would quickly move through the water column and settle to the
seafloor.

6.6.2 Fragments from High Explosive Munitions

Many different types of high-explosive munitions can result in fragments that are expended at
sea during training and testing activities. Types of high-explosive munitions that can result in
fragments include torpedoes, neutralizers, grenades, projectiles, missiles, rockets, buoys,
sonobuoys, countermeasures, mines, and bombs. Fragments would result from fractures in the
munitions casing and would vary in size depending on the net explosive weight and munition
type. These solid metal materials would quickly sink through the water column and settle to the
seafloor.

6.6.3 Target Related Materials

At-sea targets are usually remotely-operated airborne, surface, or subsurface traveling units,
many of which are designed to be recovered for reuse. However, if they are used during activities
that use high-explosives then they may result in fragments and ultimate loss of the target.
Expendable targets that may result in fragments would include air-launched decoys, surface
targets (e.g., marine markers, cardboard boxes, and 10 ft diameter red balloons), and mine
shapes. Most target fragments would sink quickly to the seafloor. Floating material, such as
Styrofoam, may be lost from target boats and remain at the surface for some time.

6.6.4 Chaff

Chaff consists of reflective, aluminum-coated glass fibers used to obscure ships and aircraft from
radar-guided systems. Chaff, which is stored in canisters, is either dispensed from aircraft or
fired into the air from the decks of surface ships when an attack is imminent. The glass fibers
create a radar cloud that mask the position of the ship or aircraft. Chaff is composed of an
aluminum alloy coating on glass fibers of silicon dioxide (Navy 2017a). Chaff is released or
dispensed from cartridges that contain millions of fibers. When deployed, a diffuse cloud of
fibers is formed that is undetectable to the human eye. Chaff is a very light material, similar to
fine human hair. It can remain suspended in air anywhere from 10 minutes to 10 hours and can
travel considerable distances from its release point, depending on prevailing atmospheric
conditions (Arfsten et al. 2002; Navy 2017a). Doppler radar has tracked chaff plumes containing
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approximately 900 grams of chaff drifting 200 miles from the point of release, with the plume
covering more than 400 miles (Arfsten et al. 2002).

The chaff concentrations that marine animals could be exposed to following the discharge of
multiple cartridges (e.g., following a single day of training) is difficult to accurately estimate
because it depends on several variable factors. First, specific release points are not recorded and
tend to be random, and chaff dispersion in air depends on prevailing atmospheric conditions.
After falling from the air, chaff fibers would be expected to float on the sea surface for some
period, depending on wave and wind action. The fibers would be dispersed farther by sea
currents as they float and slowly sink toward the bottom.

6.6.5 Flares

Flares are pyrotechnic devices used to defend against heat-seeking missiles, where the missile
seeks out the heat signature from the flare rather than the aircraft’s engines. Similar to chaff,
flares are also dispensed from aircraft. The flare device consists of a cylindrical cartridge
approximately 1.4 inches in diameter and 5.8 inches in length. Flares are designed to burn
completely. The only material that would enter the water would be a small, round, plastic
compression pad or piston (0.45 to 4.1 grams depending on flare type). The flare pads and
pistons float in sea water.

6.7 Potential Effects on Endangered Species Act (ESA) listed Resources

The stressors described above have the potential to affect ESA-listed resources in the action area
in a variety of ways. For example, exposure to acoustic stressors (including explosives) may lead
to lethal and non-lethal injury, hearing impairment, behavioral disturbance, physiological stress,
and masking. Vessels may collide with ESA-listed marine mammals, sea turtles, or fish. Military
expended materials also have the potential to result in entanglement of some ESA-listed animals,
injury to ESA-listed corals, and impacts to coral habitat in the action area. Additional detail on
these potential effects are discussed in later sections of this opinion.

7 SPECIES AND DESIGNATED CRITICAL HABITAT THAT MAY BE AFFECTED

This section identifies the ESA-listed species and designated critical habitat that potentially
occur within the action area that may be affected by the proposed action. It then identifies those
species not likely to be adversely affected by the proposed action because the effects of the
proposed action are deemed insignificant, discountable, or fully beneficial. Finally, this section
summarizes the biology and ecology of those species that may be adversely affected by the
proposed action and details information on their life histories in the action area, if known. The
ESA-listed species and designated critical habitat potentially occurring within the action area that
may be affected by the proposed action are given in Table 59 and Table 60, along with their
regulatory status.
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Table 59. ESA-listed species and DPSs that may be affected by the proposed
action.

Species ESA Status Recovery Plan

Marine Mammals

Blue Whale (Balaenoptera musculus) E-35FR 18319 07/1998

Bowhead Whale (Balaena mysticetus) E-35FR 18319 - --

Fin Whale (Balaenoptera physalus) E-35FR 18319 75 FR 47538

Gulf of Mexico Bryde’s Whale (Balaenoptera edeni) E - 81 FR 88639 ----

(Proposed)

North Atlantic Right Whale E-73FR12024 70 FR 32293

(Eubalaena glacialis)

Sei Whale (Balaenoptera borealis) E-35FR 18319 12/2011

Sperm Whale (Physeter macrocephalus) E-35FR 18319 75 FR 81584

Ringed Seal (Phoca hispida hispida) —Arctic T-77FR 76706 - --

subspecies

Marine Reptiles

Green Sea Turtle (Chelonia mydas) - North Atlantic T -81 FR 20057 U.S. Atlantic 1991

DPS

Hawksbill Sea Turtle (Eretmochelys imbricata) E - 35 FR 8491 63 FR 28359 and 57 FR
38818

Kemp'’s Ridley Sea Turtle (Lepidochelys kempii) E-35FR 18319 9/2011

Leatherback Sea Turtle (Dermochelys coriacea) E - 35 FR 8491 63 FR 28359 and
10/1991

Loggerhead Sea Turtle (Caretta caretta) - Northwest T -76 FR 58868 74 FR 2995

Atlantic Ocean DPS

Fishes

Atlantic Salmon (Salmo salar) - Gulf of Maine DPS E - 74 FR 29344 and 70 FR 75473 and 81 FR

65 FR 69459 18639 (Draft)

12/2005
03/2016

Atlantic Sturgeon (Acipenser oxyrinchus oxyrinchus) - E-77 FR 5913 - --

Carolina DPS

Atlantic Sturgeon (Acipenser oxyrinchus oxyrinchus) - E - 77 FR 5879 - --

Chesapeake Bay DPS

Atlantic Sturgeon (Acipenser oxyrinchus oxyrinchus) - E - 77 FR 5879 ----

Gulf of Maine DPS

Atlantic Sturgeon (Acipenser oxyrinchus oxyrinchus) - E - 77 FR 5879 ----

New York Bight DPS

Atlantic Sturgeon (Acipenser oxyrinchus oxyrinchus) - E-77 FR 5913 - -

South Atlantic DPS

Giant Manta Ray (Manta birostris) T--83FR 2916 - --

Gulf Sturgeon (Acipenser oxyrinchus desotoi) T-56 FR 49653 09/1995

Nassau Grouper (Epinephelus striatus) T-81FR 42268 - -

Oceanic Whitetip Shark (Carcharhinus longimanus) T-83FR4153 - --

Scalloped Hammerhead Shark (Sphyrna lewini) - T-79 FR38213 - -

Central and Southwest Atlantic DPS

Shortnose Sturgeon (Acipenser brevirostrum) E-32 FR 4001 63 FR 69613

Smalltooth Sawfish (Pristis pectinata) - U.S. portion E-68FR 15674 74 FR 3566

of range DPS

Invertebrates

Boulder Star Coral (Orbicella franksi) T-79 FR53851
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Species ESA Status Recovery Plan

Elkhorn Coral (Acropora palmata) T-79 FR 53851 80FR 12146

Lobed Star Coral (Orbicella annularis) T-79 FR 53851

Mountainous Star Coral (Orbicella faveolata) T-79 FR 53851

Rough Cactus Coral (Mycetophyllia ferox) T-79 FR 53851

Pillar Coral (Dendrogyra cylindrus) T-79 FR53851

Staghorn Coral (Acropora cervicornis) T-79 FR53851 80 FR 12146

Table 60. ESA-designated critical habitat that occurs within the action area and
may be affected by the proposed action.

. - . Federal .
Designated Critical Habitat Register Notice Units
Marine Reptiles
Gr.e?n Turtl.e (Chelonia mydas) - North Atlantic DPS 63 FR 46693 L
Critical Habitat
Hawlksblll Turtle (Eretmochelys imbricata) Critical 63 FR 46693 L
Habitat -
Leatherback Turtle (Dermochelys coriacea) Critical 44 FR 17710 L
Habitat and 77 FR 4170
Loggerhead Turtle (Caretta caretta) - Northwest 79 FR 39856 LOGG-N-01 to LOGG-N-36,
Atlantic Ocean DPS Critical Habitat — LOGG-S-1 to LOGG-S-1
Fishes
Atlantic Sturgeon (Acipenser oxyrinchus oxyrinchus) -

Carolina DPS Critical Habitat 82FR 39160

Atlantic Sturgeon (Acipenser oxyrinchus oxyrinchus) - o
Chesapeake DPS Critical Habitat 82FR 39160

Atlantic Sturgeon (Acipenser oxyrinchus oxyrinchus) -

Gulf of Maine DPS Critical Habitat 82FR 39160 o
Atlantic Sturgeon (Acipenser oxyrinchus oxyrinchus) -

New York Bight DPS Critical Habitat 82FR 39160

Atlantic Sturgeon (Acipenser oxyrinchus oxyrinchus) -

South Atlantic DPS Critical Habitat 82FR 39160
Gulf.Sturgeon (Acipenser oxyrinchus desotoi) Critical 68 FR 13370 o
Habitat -
Invertebrates

Elkhorn Coral (Acropora palmata) Critical Habitat 73 FR 72210 ----
Staghorn Coral (Acropora cervicornis) Critical Habitat 73 FR 72210 - --
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7.1 Species and Designated Critical Habitat Not Likely to be Adversely Affected

NMES uses two criteria to identify the ESA-listed species or designated critical habitat that are
not likely to be adversely affected by the proposed action. The first criterion is exposure, or some
reasonable expectation of a co-occurrence, between one or more potential stressors associated
with the proposed activities and ESA-listed species or designated critical habitat. If we conclude
that an ESA-listed species or designated critical habitat is not likely to be exposed to the
proposed activities, we must also conclude that the species or critical habitat is not likely to be
adversely affected by those activities.

The second criterion is the probability of a response given exposure. An ESA-listed species or
designated critical habitat that is exposed to a potential stressor but is likely to be unaffected by
the exposure is also not likely to be adversely affected by the proposed action.

An action warrants a "may affect, not likely to be adversely affected" finding when its effects are
wholly beneficial, insignificant or discountable. Beneficial effects have an immediate positive
effect without any adverse effects to the species or habitat. Beneficial effects are usually
discussed when the project has a clear link to the ESA-listed species or its specific habitat needs,
and consultation is required because the species may be affected.

Insignificant effects relate to the size or severity of the impact and include those effects that are
undetectable, not measurable, or so minor that they cannot be meaningfully evaluated.
Insignificant is the appropriate effect conclusion when plausible effects are going to happen, but
will not rise to the level of constituting an adverse effect. That means the ESA-listed species may
be expected to be affected, but not harmed or harassed.

Discountable effects are those that are extremely unlikely to occur. For an effect to be
discountable, there must be a plausible effect (i.e., a credible effect that could result from the
action and that would be an adverse effect if it did impact a listed species), but it is very unlikely
to occur.

We applied these criteria to the ESA-listed resources in Table 59 and Table 60 and we
summarize our results below.

7.1.1 Bowhead Whale

The bowhead whale is a circumpolar baleen whale found throughout high latitudes in the
Northern Hemisphere and was originally listed as endangered on December 2, 1970 (35 FR
18319). Bowhead whales are the northernmost of all whales and are found in arctic and subarctic
regions of the Atlantic and Pacific Oceans (55° N to 85° N). They are also found in the Bering,
Beaufort, Chukchi, and Okhotsk Seas, as well as in the northern parts of Hudson Bay (Wiig et al.
2007). Their range can expand and contract depending on access through ice-filled Arctic straits
(Rugh et al. 2003). Habitat selection varies seasonally. Bowhead whales are found in continental
slope and shelf waters during spring and summer while feeding on abundant zooplankton (Citta
et al. 2015) (Wiig et al. 2007).
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Three geographically distinct bowhead whale stocks are recognized in the Atlantic: the
Spitsbergen, Baffin Bay-Davis Strait, and Hudson Bay-Fox Basin stocks (Muto and Angliss
2016; Rugh et al. 2003; Wiig et al. 2007). Satellite tracking studies of whales tagged from the
Baffin Bay-Davis Strait and Hudson Bay-Fox Basin stocks suggested and confirmed these two
stocks should be considered as one stock (Eastern Canada-West Greenland stock) based on
overlapping wintering areas (Frasier et al. 2015; Heide-Jorgensen et al. 2006). Migration is
associated with ice edge movements. All Atlantic stocks reside in higher Arctic latitudes during
summer and move south in fall as the ice edge grows, spending their winters within the marginal
ice zone in lower-latitude areas (Jefferson et al. 2015). The Eastern Canada-West Greenland
stock spends winters in northern Hudson Bay, Hudson Strait, and from Labrador across to west
Greenland and move north to spend summers in the Canadian High Arctic and around Baffin
Island (Heide-Jorgensen and Laidre 2003). Summer aggregation areas are in northern Hudson
Bay and around Baffin Island.

The winter range of the Eastern Canada-West Greenland stock includes the shelf areas of west
Greenland, northeastern Hudson Bay and Hudson Strait, the mouths of Cumberland Sound and
Frobisher Bay on southeast Baffin Island, and northern Labrador. Bowhead whales would be
expected to occur in winter within the Newfoundland-Labrador and Western Greenland Shelf
Large Marine Ecosystems from November through April (Heide-Jorgensen et al. 2006). Two
bowhead whales were stranded on Newfoundland in 1998 and 2005, from 45° N to 47° N and
52° W to 56° W, which at the time represented the southernmost records of this species in the
western North Atlantic (Ledwell et al. 2007). In March 2012, a bowhead whale was observed in
Cape Cod Bay and the same whale (identified from photographs) was again observed in Cape
Cod Bay in April 2014 (Navy 2017a). These sightings now represent the southernmost record of
this species in the western North Atlantic.

Based on the information provided above, only the northern portions of the action area overlap
with habitats where bowhead whales typically occur. According to the Navy’s BA, Navy vessels
may transit into these areas infrequently, but no sonar or other transducers, explosives,
electromagnetic devices, lasers, in-water devices, military expended materials, or seafloor
devices would be used in these areas. Because Navy vessels travel into habitat typically occupied
by bowhead whales so infrequently, it is extremely unlikely that a Navy vessel will encounter a
bowhead whale in the northern portions of the action area (and pose a risk of vessel strike or
exposing a whale to vessel noise). Further, because only one bowhead whale has ever been
observed in more southern portions of the action area, NMFS considers it extremely unlikely that
a bowhead whale will co-occur with Navy training and testing activities in these areas (and being
exposed to stressors from these activities). Therefore, the potential effects of the proposed action
on bowhead whales are discountable. For these reasons, Navy training and testing activities are
not likely to adversely affect bowhead whales and this species will not be considered further in
this opinion.
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7.1.2 Ringed Seal — Arctic Subspecies

On December 28, 2012, NMFS published a final rule listing the Arctic, Okhotsk, and Baltic
subspecies as threatened, and the Ladoga and Saimaa subspecies as endangered. Arctic ringed
seals occur in U.S. waters off Alaska’s coast. On March 11, 2016, the U.S. District Court for the
District of Alaska issued a decision vacating NMFS’ December 28, 2012, listing of the Arctic
ringed seal as threatened. Therefore, at this time, Arctic ringed seals are not listed as a threatened
species under the ESA. A notice of appeal of the District Court decision was filed on May 3,
2016. On February 12, 2018, the U.S. Court of Appeals for the Ninth Circuit reversed the
District Court’s decision and upheld NOAA Fisheries’ decision to List the Arctic subspecies of
ringed seals as threatened. Consequently, the listing of Arctic subspecies of ringed seals as
threatened will be reinstated once the Ninth Circuit issues its mandate to the District Court and
the District Court then enters final judgment in this case.

Ringed seals have a circumpolar distribution throughout the Arctic basin, Hudson Complex, and
the Bering, Okhotsk, and Baltic Seas. The distribution of ringed seals is strongly correlated with
pack and land-fast ice (Born et al. 2002; Jefferson et al. 2015) in areas over virtually any water
depth (Reeves 1998). Although they are generally not considered migratory, ringed seals are
known to make long-distance movements (Teilmann et al. 1999). In the western Atlantic, ringed
seals occur as far south as northern Newfoundland, northward to the pole, and throughout the
Canadian Arctic. They also occur throughout the Greenland Large Marine Ecosystem and can be
found as far south as Labrador off the Canadian east coast in the Newfoundland-Labrador Shelf
Large Marine Ecosystem (Hammill 2009).

According to the Navy’s BA, Navy vessels may transit into Arctic subspecies ringed seal habitat
infrequently, but no sonar or other transducers, explosives, electromagnetic devices, lasers, in-
water devices, military expended materials, or seafloor devices would be used in these areas.
Based on the information provided above, only the northern portions of the action area overlap
with habitats where the Arctic subspecies of ringed seals typically occur. Because Navy vessels
travel into these areas so infrequently, NMFS considers it extremely unlikely that a Navy vessel
will encounter this species in the northern portions of the action area (and posing a risk of vessel
strike or exposing a seal to vessel noise). Therefore, the potential effects of the proposed action
on Arctic subspecies ringed seals are discountable. For these reasons, Navy training and testing
activities are not likely to adversely affect the Arctic subspecies of ringed seals and this species
will not be considered further in this opinion.

7.1.3 Nassau Grouper

The Nassau grouper was listed as threatened on June 29, 2016. The Nassau grouper is a large,
long-lived fish, and primarily inhabits shallow water throughout the Caribbean, south Florida,
Bermuda, and the Bahamas. Nassau grouper may occur in the southern portion of the Navy’s
Jacksonville Range Complex and in the Key West and Gulf of Mexico Range Complexes. They

187



Biological and Conference Opinion on Navy
Atlantic Fleet Training and Testing Activities PCTS # FPR-2018-9259

occur in nearshore areas, around coral reefs and within rocky substrates, and may also occur in
waters as deep as 100 m.

Based on our effects analysis of the proposed actions on Nassau grouper, we estimate that for
many of the stressors (e.g. weapons noise, sonar and other transducers, air guns, pile driving, in-
water electromagnetic devices, military expended materials, etc.), Nassau grouper will not be
present, or would only have a very low probability of being adversely affected if they were
present, due to the small portions of the action area that they occupy. Although they may be
exposed to some of the stressors discussed in this opinion, the magnitude and duration of
exposures are expected to be brief, episodic and are not expected to result in any harm or
harassment to Nassau grouper. However, the stressor that would be the most likely to adversely
affect Nassau grouper would be from explosives, discussed below.

Because they have the potential to be present within the action area during Navy training
activities that use explosives, Nassau grouper could be exposed to sound and energy from
explosives throughout the year. The southern portions of the Jacksonville Range Complex are
not the portion of the range complex where explosives are used (i.e., outside of the Jacksonville
OPAREA), therefore Nassau grouper are not expected to be exposed to explosives within this
area. Within the KWRC, the probability that Nassau grouper would be exposed to explosives
would also be very low. Nassau grouper may be present on or near coral reefs within these areas,
but these areas are protected from exposure due to mitigation measures that Navy will implement
to prevent explosives from being discharged on mapped coral reefs (Section 3.4.2.2.1). Similarly,
Nassau grouper could occur in the Gulf of Mexico Range Complex but would be expected to be
located in areas around Flower Garden Banks which is a very small portion of the overall range
complex. Moreover, the Navy does not propose to conduct any explosives use in the Flower
Gardens Banks National Marine Sanctuary. Testing activities that are conducted in the KWRC
and the Naval Surface Warfare Center, Panama City Division Testing Range may use the
explosives categorized into small bin sizes like ES; however, some larger charge sizes (e.g., E14)
are also used in these range complexes, but most of the energy from E14 is expected to be lost in
the air or to the bottom substrate due to detonation in very shallow water (i.e., the air or bottom
substrate i1s away from where Nassau grouper are likely to be present). No ship shock trials are
expected to occur in offshore areas where Nassau grouper could occur. Given that Nassau
grouper are not likely to be exposed to injurious sound levels produced during the use of
explosives, no injury, mortality or hearing loss is expected. If, however, a Nassau grouper
encountered expended materials that may drop through the water column, or along the substrate
at later point in time only brief and temporary behavioral responses would be expected.
Similarly, if a Nassau grouper were able to detect an acoustic sound source (e.g. hear it) from far
away, we do not anticipate any injury to occur, but rather only mild behavioral responses
indicating the fish detects an acoustic stimulus. We do not anticipate the potential for fitness
consequences of any Nassau grouper to occur from these temporary changes in behavior.
Similarly, we do not anticipate any long-term adverse effects on either individual fish or the
population resulting from temporary changes in behavior. Therefore, we consider the effects of
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Navy training and testing activities to be insignificant and discountable for Nassau grouper, and
this species will not be discussed further.

7.1.4 Shortnose Sturgeon

The shortnose sturgeon was listed as endangered on March 11, 1967. Shortnose sturgeon
remained on the endangered species list with enactment of the ESA in 1973. Shortnose sturgeon
occur in estuaries and rivers along the east coast of North America (Vladykov and Greeley
1963). Their northerly distribution extends to the Saint John River, New Brunswick, Canada, and
their southerly distribution historically extended to the Indian River, Florida (Evermann and
Bean 1898; Scott and Scott 1988). Shortnose sturgeon overwinter in the lower portions of rivers
and migrate upriver to spawn in the spring. The general pattern of coastal migration of shortnose
sturgeon indicates movement between groups of rivers proximal to each other across the
geographic range.

Although they spend their time primarily in river systems, shortnose sturgeon occasionally enter
estuarine and coastal marine waters and could potentially encounter some of the stressors
described in this opinion (such as sonar, other active acoustic sources, pile driving, explosives,
air guns, weapons firing noise, aircraft noise, vessel noise, electromagnetic devices, vessels and
in-water devices, and seafloor devices). Because shortnose sturgeon primarily occur in riverine
habitats they are expected to be located outside the limits of most of the action area. For this
reason, and their generally low population numbers along most of their range, they are extremely
unlikely to encounter most of the stressors considered in the biological opinion.

Recently, Dr. Matt Balazik documented two extralimital occurrences of shortnose sturgeon in the
James River, Virginia in March 2016 and February 2018 (Navy 2018). These two occurrences of
shortnose sturgeon were discovered when they were captured by researchers while fishing for
Atlantic sturgeon. The shortnose sturgeon captured in February 2018 was implanted with a
telemetry transmitter and subsequent tracking of this individual in the Navy’s lower Chesapeake
Bay telemetry receiver array showed that it made a single day excursion out of the James River
in mid-March 2018. This animal was detected moving out into the bay as far as the Chesapeake
Bay Bridge-Tunnel and returning to the mouth of the James River, and finally detected moving
north up the Chesapeake Bay in late April. Based upon this single day movement, this placed the
fish, within the range of where pile driving activities may occur at Joint Expeditionary Base
Little Creek-Fort Story, Virginia. However, given that the only documented shortnose sturgeon
in this area placed a single animal within the vicinity of where pile driving activities may occur,
it is extremely unlikely that a shortnose sturgeon would encounter, or be impacted by, pile
driving activities.

The Navy also concluded there was an ingestion risk for military expended materials that settle
along the seafloor, and shortnose sturgeon may be adversely affected should they ingest this
material. This would likely occur in the Northeast, Navy Cherry Point, and Jacksonville Range
Complexes particularly in Narragansett, Rhode Island and the Cooper River, South Carolina
where activities overlap with known shortnose sturgeon occurrence. In these inshore waters,
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shortnose sturgeon have a greater chance of encountering military expended materials
(munitions). The Navy notes that munitions are much more densely aggregated here due to
continued activities in small confined areas. Thus, although unlikely, the potential increase in
shortnose sturgeon numbers in this area and larger concentration of expended munitions,
sturgeon ingestion risk is higher. The Navy only uses small-caliber brass casings in these areas
that drop into the water while firing blank rounds. The diet of shortnose sturgeon is comprised of
some prey items that have hard body parts (e.g. shells and carapaces from mollusks and shrimp)
so there is a potential for them to mistakenly ingest some of the expended munitions. However,
because they normally are able to pass small, hard bodied prey, a small caliber casing is unlikely
to cause a blockage or other digestive issues as these items are relatively small and smooth and
would likely pass through a sturgeon’s digestive tract without causing harm. Therefore, the
potential effects of rare cases where shortnose sturgeon ingest munitions are insignificant (i.e., so
minor that the effect cannot be meaningfully evaluated).

For the reasons described above, Navy training and testing activities are not likely to adversely
affect shortnose sturgeon, and this species will not be discussed further in this opinion.
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7.1.5 Loggerhead Sea Turtle — Northwest Atlantic Ocean Distinct Population Segment
(DPS) Designated Critical Habitat

Designated critical habitat for the Northwest Atlantic Ocean distinct population segment (DPS)
of loggerhead sea turtles occurs within the action area, along the U.S. Atlantic and Gulf of
Mexico coasts, from North Carolina to Mississippi (Figure 17). The designated critical habitat
includes five different units, each supporting an essential biological function for loggerhead sea
turtles. These units include nearshore reproductive habitat, winter habitat, Sargassum habitat,
breeding habitat, and constricted migratory habitat. In total, the designated critical habitat is
composed of 38 occupied marine areas and 685 miles of nesting beaches. The physical and
biological features of each unit of designated critical habitat are given in Table 61 below.

< Lie
' Loggerhead Winter Critical Habitat

m Loggerhead Sargassum Critical Habitat
B - Loggerhead Nearshare Reproductive Critical Habitat

m Loggerhead Constricted Migratory Critical Habitat
[ Loggerhead Breeding Critical Habitat —

“Atlanta

nDc’

Figure 17. Designated critical habitat for the Northwest Atlantic Ocean DPS of
loggerhead sea turtles.
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Table 61. Physical or biological features for loggerhead critical habitat units.

Loggerhead critical
habitat unit

Essential Biological Features

Nearshore Reproductive
Habitat

Nearshore waters directly off the highest density nesting beaches and their
adjacent beaches as identified in 50 C.F.R. §17.95(c) to 1.6 kilometers [km]
offshore.

Waters sufficiently free of obstructions or artificial lighting to allow transit
through the surf zone and outward toward open water.

Waters with minimal manmade structures that could promote predators
(i.e., nearshore predator concentration caused by submerged and emergent
offshore structures), disrupt wave patterns necessary for orientation,
and/or create excessive longshore currents.

Winter Habitat

N

Water temperatures above 10° C from November through April.
Continental shelf waters in proximity to the western boundary of the Gulf
Stream.

Water depths between 20 and 100 m.

Breeding Habitat

High densities of reproductive male and female loggerheads.
Proximity to primary Florida migratory corridor.
Proximity to Florida nesting grounds.

Migratory Habitat

Ple N P w

Constricted continental shelf area relative to nearby continental shelf
waters that concentrate migratory pathways.

Passage conditions to allow for migration to and from nesting, breeding,
and/or foraging areas.

Sargassum Habitat

Convergence zones, surface-water downwelling areas, the margins of major
boundary currents (Gulf Stream), and other locations where there are
concentrated components of the Sargassum community in water
temperatures suitable for the optimal growth of Sargassum and inhabitance
of loggerheads.

Sargassum in concentrations that support adequate prey abundance and
cover.

Available prey and other material associated with Sargassum habitat
including, but not limited to, plants and cyanobacteria and animals native
to the Sargassum community such as hydroids and copepods.

Sufficient water depth and proximity to available currents to ensure
offshore transport (out of the surf zone), and foraging and cover
requirements by Sargassum for post-hatchling loggerheads, i.e., >10 m
depth.

Within the action area, loggerhead critical habitat may be affected by sonar and other
transducers, vessel noise, weapon noise, and explosives. These stressors are not anticipated to
effect nearshore reproductive, winter, and breeding critical habitat since the proposed activities
are will not occur in these areas. However, constricted migratory and Sargassum critical habitat
for loggerhead sea turtles may be affected by these stressors.
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7.1.5.1 Constricted Migratory Habitat

All of the stressors described above have the potential to affect passage conditions that allow for
migration of loggerhead turtles to and from nesting, breeding, and/or foraging areas. Specifically,
the common stressor of noise produced by sonar and other transducers, vessels, weapons, and
explosives may alter designated constricted migratory critical habitat such that sea turtles may
avoid this habitat or alter their migration. However, based on the frequency of these activities,
their temporary nature, their relatively small footprint at any given time compared to the amount
of available migratory habitat, and given that Navy activities would be spread across a large
geographic area, the effects of noise produced by these activities is not likely to have significant
effects on passage conditions to allow for migration to and from nesting, breeding, and/or
foraging areas. Our determination is based this rationale, and also based on the fact that sea
turtles are not known to rely heavily on sound for life functions (Nelms et al. 2016; Popper et al.
2014), and instead appear to rely on other senses such as vision (Narazaki et al. 2013), chemical
cues (Endres et al. 2016), and magnetic orientation (Avens and Lohmann 2003; Putman et al.
2015). As such, while noise from the proposed action may have minor effects on passage
conditions within designated constricted migratory critical habitat, it is not expected to have
meaningful effects on the conservation value of designated constricted migratory critical habitat
for loggerhead sea turtles (Northwest Atlantic Ocean DPS). Thus, the effects of noise on
designated constricted migratory critical habitat are considered insignificant (i.e., so minor that
the effect cannot be meaningfully evaluated).

In summary, the proposed action may affect, but is not is likely to adversely affect, designated
constricted migratory critical habitat for loggerhead sea turtles (Northwest Atlantic Ocean DPS).
As a result, the potential effects of the proposed action on designated constricted migratory
critical habitat for loggerhead sea turtles (Northwest Atlantic Ocean DPS) will not be considered
further in this opinion.

7.1.5.2 Sargassum Habitat

The proposed action may also affect constricted Sargassum critical habitat due to the effects of
sonar and transducers, as well as explosives. These stressors may affect the physical and
biological features of designated Sargassum critical habitat, specifically prey associated with
Sargassum habitat.

We are not aware of any research examining the effects of active sonar on prey species in
Sargassum habitat, although the sound produced by sonar is not anticipated to cause mortality or
injury to loggerhead prey species due to the lack of fast rise times, high peak pressures, and the
lack of high acoustic impulse of sonar. However, explosives may elicit behavioral responses
from prey. Invertebrate species generally have their greatest sensitivity to sound below one to
three kHz (Kunc et al. 2016) and would therefore not be capable of detecting mid- or high-
frequency sounds, including the majority of sonars, or distant sounds in the action area, though
some invertebrate prey in Sargassum could likely detect low-frequency sonars. Research has
documented behavioral responses of other invertebrates (i.e., squid, crabs) to anthropogenic
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noise (McCauley et al. 2000c) (Lagardere 1982; Wilson et al. 2007) and we assume that at least
some species of loggerhead sea turtle prey found in Sargassum may exhibit a behavioral
response if exposed to low-frequency sonars similar to these species. However, we anticipate no
harm will occur to these exposed animals, and they will resume normal behaviors immediately
after the sound exposure is over and remain available to loggerhead sea turtles. Additionally, we
expect that the Navy’s proposed mitigation to avoid the use of active sonar near floating
vegetation, including Sargassum, would reduce the source levels prey associated with Sargassum
would be exposed to, thereby minimizing any potential behavioral response they may exhibit. As
such, while sonar and other transducers may affect prey in designated Sargassum critical habitat,
they are not expected to have meaningful effects on the conservation value of designated
Sargassum critical habitat for loggerhead sea turtles (Northwest Atlantic Ocean DPS). Thus, the
effects of sonar and other transducers on designated Sargassum critical habitat are considered
insignificant (i.e., so minor that the effect cannot be meaningfully evaluated).

The use of explosives has the potential to affect Sargassum concentrations that support adequate
prey abundance and cover, as well as available prey and other material associated with
Sargassum habitat including, but not limited to, plants and cyanobacteria and animals native to
the Sargassum community such as hydroids and copepods. Detonation of explosive devices near
or within Sargassum would destroy Sargassum as well as nearby prey.

Explosions produce pressure waves with the potential to cause injury or physical disturbance to
invertebrate prey such as copepods due to rapid pressure changes, as well as loud, impulsive,
broadband sounds. Most marine invertebrates, including copepods and hydroids, lack air cavities
and are therefore comparatively less vulnerable to the damaging effects of pressure waves.
Additionally, when explosive munitions detonate, fragments of the weapon are thrown at high
velocity from the detonation point, which can injure or kill invertebrates if they are struck.
However, the friction of the water quickly slows these fragments to the point where the
explosion would have to be very close to prey to pose a threat.

Noise from explosives is similar to that produced by seismic air guns in that it is characterized by
rapid pressure changes, as well as loud, impulsive, broadband sounds (Hildebrand 2009b).
Recent evidence from McCauley et al. (2017) indicates that impulsive sounds such as seismic air
guns may lead to a significant reduction in zooplankton (either death, avoidance, or both),
including copepods, out to a distance of at least 1.2 kilometers (km) from the air gun source. In
order for these effects to have a significant impact at an ecological scale, the spatial or temporal
scale of the seismic activity would likely need to be large in comparison to the ecosystem in
question due to the naturally fast turnover rate of zooplankton (McCauley et al. 2017).

The majority of prey available to loggerhead sea turtles in designated Sargassum critical habitat
are expected to be near the surface (Witherington et al. 2012), where many of the proposed
explosives would occur. As such, the use of explosives in designated Sargassum critical habitat
is expected to affect the physical and biological features of Sargassum habitat due to both the
physical destruction of nearby Sargassum and prey caused by fragments, as well the effects of
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noise produced by explosives, which may impact prey well beyond the immediate vicinity of the
explosion. However, such impacts are expected to be relatively minor and temporary given the
high turnover rate of zooplankton and the currents in the North Atlantic gyre and the Gulf
Stream, which would circulate Sargassum into designated loggerhead critical habitat within the
action area (see Richardson et al. 2017 for simulations based on the results of McCauley et al.
2017 that suggest ocean circulation greatly reduced the impact of seismic surveys on
zooplankton at the population level). Moreover, as discussed in Section 3.4.2, the Navy will use
Lookouts to search for floating vegetation, including Sargassum mats, and not use explosives if
floating vegetation is observed. Given these reasons, the effects of explosives on designated
Sargassum critical habitat is expected to be minor and localized.

As such, while the use of explosives may temporarily alter Sargassum concentrations and prey
abundance in designated loggerhead Sargassum critical habitat, it is not expected to have
meaningful effects on the conservation value of designated Sargassum critical habitat for
loggerhead sea turtles (Northwest Atlantic Ocean DPS). Thus, the effects of explosives on
designated Sargassum critical habitat are considered insignificant (i.e., so minor that the effect
cannot be meaningfully evaluated).

In conclusion, the proposed action may affect, but is not is likely to adversely affect, designated
Sargassum critical habitat for loggerhead sea turtles (Northwest Atlantic Ocean DPS). As a
result, the potential effects of the proposed action on designated Sargassum critical habitat for
loggerhead sea turtles (Northwest Atlantic Ocean DPS) will not be considered further in this
opinion.

7.1.6 Atlantic Sturgeon Designated Critical Habitat

On September 18, 2017, NMFS designated critical habitat for Atlantic sturgeon (82 FR 39160).
Designated critical habitat for the threatened Gulf of Maine DPS, the endangered New York
Bight DPS, the endangered Chesapeake Bay DPS, the endangered Carolina DPS, and the

endangered South Atlantic DPS of Atlantic sturgeon occurs within the action area, in coastal
rivers from Maine to Florida (Figure 18).
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Figure 18. Map showing the 31 coastal rivers designated as critical habitat for
Atlantic sturgeon.

The physical and biological features essential for the conservation of Atlantic sturgeon belonging
to the Gulf of Maine, New York Bight, and Chesapeake Bay DPSs are:

1. Hard bottom substrate (e.g., rock, cobble, gravel, limestone, boulder, etc.) in low salinity
waters (i.e., 0.0-0.5 parts per thousand range) for settlement of fertilized eggs, refuge,
growth, and development of early life stages;

Aquatic habitat with a gradual downstream salinity gradient of 0.5 up to as high as 30
parts per thousand and soft substrate (e.g., sand, mud) between the river mouth and
spawning sites for juvenile foraging and physiological development;

Water of appropriate depth and absent physical barriers to passage (e.g., locks, dams,
thermal plumes, turbidity, sound, reservoirs, gear, etc.) between the river mouth and
spawning sites necessary to support: (i) Unimpeded movement of adults to and from
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spawning sites; (ii) Seasonal and physiologically dependent movement of juvenile
Atlantic sturgeon to appropriate salinity zones within the river estuary; and (iii) Staging,
resting, or holding of sub adults or spawning condition adults. Water depths in main river
channels must also be deep enough (e.g., at least 1.2 m) to ensure continuous flow in the
main channel at all times when any sturgeon life stage would be in the river;

Water, between the river mouth and spawning sites, especially in the bottom meter of the
water column, with the temperature, salinity, and oxygen values that, combined, support:
(1) Spawning; (ii) Annual and inter-annual adult, sub adult, larval, and juvenile survival,
and (iii) Larval, juvenile, and sub adult growth, development, and recruitment (e.g., 13 to
26 °C for spawning habitat and no more than 30 °C for juvenile rearing habitat, and 6
milligrams per liter (mg/L) or greater dissolved oxygen for juvenile rearing habitat).

The physical and biological features essential for the conservation of Atlantic sturgeon belonging
to the Carolina, and South Atlantic DPSs are:

1.

Hard bottom substrate (e.g., rock, cobble, gravel, limestone, boulder, etc.) in low salinity
waters (i.e., 0.0-0.5 parts per thousand range) for settlement of fertilized eggs and refuge,
growth, and development of early life stages;

Aquatic habitat inclusive of waters with a gradual downstream gradient of 0.5 up to as
high as 30 parts per thousand and soft substrate (e.g., sand, mud) between the river mouth
and spawning sites for juvenile foraging and physiological development;

Water of appropriate depth and absent physical barriers to passage (e.g., locks, dams,
thermal plumes, turbidity, sound, reservoirs, gear, etc.) between the river mouth and
spawning sites necessary to support: (i) Unimpeded movement of adults to and from
spawning sites; (ii) Seasonal and physiologically dependent movement of juvenile
Atlantic sturgeon to appropriate salinity zones within the river estuary; and (iii) Staging,
resting, or holding of sub adults or spawning condition adults. Water depths in main river
channels must also be deep enough (at least 1.2 m) to ensure continuous flow in the main
channel at all times when any sturgeon life stage would be in the river;

Water quality conditions, especially in the bottom meter of the water column, with
temperature and oxygen values that support” (i) Spawning; (ii) Annual and inter-annual
adult, sub adult, larval, and juvenile survival; and (iii) Larval, juvenile, and sub adult
growth, development, and recruitment. Appropriate temperature and oxygen values will
vary interdependently, and depending on salinity in a particular habitat. For example, 6.0
mg/L dissolved oxygen or greater likely supports juvenile rearing habitat, whereas
dissolved oxygen less than 5.0 mg/L for longer than 30 days is less likely to support
rearing when water temperature is greater than 25 °C. In temperatures greater than 26 °C,
dissolved oxygen greater than 4.3 mg/L is needed to protect survival and growth.
Temperatures of 13 to 26 °C likely support spawning habitat.

Suitable fish passage is one of the physical and biological features identified for designated
Atlantic sturgeon critical habitat (all DPSs). All of the proposed Navy activities that overlap with
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designated Atlantic sturgeon critical habitat that involve the physical presence of the Navy
and/or the production of noise have the potential to create physical barriers that may affect the
passage of Atlantic sturgeon. Activities that may create a barrier include the use of vessels, sonar
and other transducers, in-water devices, expended military material, and seafloor devices.

The physical presence of objects such as vessels and in-water devices may act as a physical
obstacle that could alter sturgeon movement, while activities that produce noise that would be
audible to sturgeon (e.g., mid and low frequency sonar, vessel noise, see Section 7.2.13.3) may
act as a sonic obstacle that could alter sturgeon movement. However, we anticipate the effects of
these stressors on Atlantic sturgeon movement and passage would be temporary and minor for
several reasons. First, the proposed activities will not occur in any migration corridor for a
duration that would alter sturgeon movement, or impede sturgeon from accessing spawning or
rearing habitat. Second, the effects on passage are expected to be localized and only occur in a
portion of the water column (e.g., vessels at the surface, seafloor devices at the seafloor),
meaning there would not be a complete blockage of passage, likely only temporary, minor
changes in sturgeon movement to avoid the immediate vicinity of Navy’s activities. The
placement or expenditure of objects in areas of designated Atlantic sturgeon critical habitat
characterized by soft substrate would cover the substrate for a relatively short period of time in
the case of seafloor devices (which are retrieved), or in the case of expended military material,
until the object degrades or is covered by additional sediment. However, given that only a small
portion of soft substrate would be covered and unavailable, and that after the removal of seafloor
devices or degradation or covering of expended military material this habitat is expected to
become available again, we do not anticipate that the use of seafloor devices and expended
military material would have meaningful effects on the conservation value of designated Atlantic
sturgeon critical habitat. Thus, the effects of seafloor devices and expended military material on
soft substrate in designated Atlantic sturgeon critical habitat are considered insignificant (i.e., so
minor that the effect cannot be meaningfully evaluated).

While the stressor of noise may be more pervasive and less localized, noise is not expected to
create a complete barrier, with only high level sounds close to sources within the hearing range
of sturgeon being those that would affect passage. Popper et al. (2014) concluded that behavioral
reactions of fish in response to exposure to mid and low frequency sonar was unlikely, regardless
of the distance from the sound source which means that depending on the circumstances, noise
from Navy activities may not affect passage at all. Thus, while we expect that the proposed
action would have minor effects on fish passage for Atlantic sturgeon critical habitat’s ability to
function as an area free from barriers, we do not anticipate that this would have meaningful
effects on the conservation value of designated Atlantic sturgeon critical habitat over the long-
term. Thus, the effects of vessels, sonar and other transducers, in-water devices, expended
military material, and seafloor devices on passage in designated Atlantic sturgeon critical habitat
are considered insignificant (i.e., so minor that the effect cannot be meaningfully evaluated).
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In conclusion, the proposed action may affect, but is not is likely to adversely affect, designated
Atlantic sturgeon critical habitat (all DPSs). As a result, the potential effects of the proposed
action on designated Atlantic sturgeon critical habitat will not be considered further in this
opinion.

7.1.7 Gulf Sturgeon Designated Critical Habitat

Designated critical habitat for Gulf sturgeon occurs within the action area and consists of 14
geographic units encompassing 2,783 river km as well as 6,042 km? of estuarine and marine
habitat (Figure 40).
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Figure 19. Map of Gulf Sturgeon designated critical habitat in the Gulf of Mexico
(NOAA 2007).

The physical and biological features (formerly primary constituent elements) essential for the
conservation of Gulf Sturgeon include (69 FR 13370):

1. Abundant food items, such as detritus, aquatic insects, worms, and/or mollusks, within
riverine habitats for larval and juvenile life stages; and abundant prey items, such as
amphipods, lancelets, polychaetes, gastropods, ghost shrimp, isopods, mollusks and/or
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crustaceans, within estuarine and marine habitats and substrates for sub adult and adult
life stages;

2. Riverine spawning sites with substrates suitable for egg deposition and development,
such as limestone outcrops and cut limestone banks, bedrock, large gravel or cobble beds,
marl, soapstone, or hard clay;

3. Riverine aggregation areas, also referred to as resting, holding, and staging areas, used by
adult, sub adult, and/or juveniles, generally, but not always, located in holes below
normal riverbed depths, believed necessary for minimizing energy expenditures during
fresh water residency and possibly for osmoregulatory functions;

4. A flow regime (i.e., the magnitude, frequency, duration, seasonality, and rate-of-change
of fresh water discharge over time) necessary for normal behavior, growth, and survival
of all life stages in the riverine environment, including migration, breeding site selection,
courtship, egg fertilization, resting, and staging, and for maintaining spawning sites in
suitable condition for egg attachment, egg sheltering, resting, and larval staging;

5. Water quality, including temperature, salinity, pH, hardness, turbidity, oxygen content,
and other chemical characteristics, necessary for normal behavior, growth, and viability
of all life stages;

6. Sediment quality, including texture and other chemical characteristics, necessary for
normal behavior, growth, and viability of all life stages; and

7. Safe and unobstructed migratory pathways necessary for passage within and between
riverine, estuarine, and marine habitats (e.g., an unobstructed river or a dammed river that
still allows for passage).

Proposed Navy training and testing activities involving the use of explosives overlap designated
critical habitat for Gulf sturgeon within one mile of the coastline in the eastern Gulf of Mexico,
specifically in the Panama City OPAREA. The Panama City OPAREA lies off the coast of the
Florida panhandle and totals approximately 3,000 NM?2. The vast majority of this OPAREA does
not include designated critical habitat and most activities using explosives in this OPAREA are
unlikely to occur in nearshore waters where Gulf sturgeon critical habitat has been designated.

According to the Navy’s BA, line charge testing is the only activity involving explosives that is
likely to be conducted in Gulf sturgeon designated critical habitat. These activities are proposed
to occur four times annually. Other activities using explosives in the Panama City OPAREA are
expected to occur greater than 3 NM from shore, outside of designated critical habitat. During
line charge testing, surface vessels deploy line charges to test the capability to safely clear surf
zone areas for sea-based expeditionary forces. Line charges consist of a 350 ft detonation cord
with a series of explosives lined end-to-end in 5- pound increments. When the charges are
detonated, Gulf sturgeon prey in the vicinity are likely to be injured or killed. While the total net
explosive weight of a line charge is relatively large, the individual charges are each only 5
pounds. For this reason, the range to injury or mortality for Gulf sturgeon prey around the 350-ft
detonation cord will be relatively small and effects to Gulf sturgeon prey will be localized.
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Effects on prey abundance are also expected to be temporary as following the explosion,
unaffected animals in close proximity will likely move into the area that was disturbed by the
explosive to utilize the unoccupied habitat. Because reductions in prey abundance will be
temporary and localized, this reduces the likelihood that any reduction in prey abundance would
occur when Gulf sturgeon are utilizing the habitat. Also important to note is that a limited
number of line charges are proposed for use in this area annually (i.e., four total annually).
Finally, per Table 32, the Navy will implement mitigation such that line charges will not be used
in Gulf sturgeon designated critical habitat from October through March, during the Gulf
sturgeon migration season and when the species is most likely to be present (and foraging) in
these areas.

In summary, we anticipate reductions in abundance of Gulf sturgeon prey in designated critical
habitat from the use of explosives, but these reductions in abundance will be highly localized and
temporary. Additionally, the Navy will implement mitigation to avoid conducting line charge
testing in Gulf sturgeon critical habitat during times of the year when the animals are most likely
to be foraging in these locations. For these reasons, the effects of Navy explosive use on prey
resources in Gulf sturgeon critical habitat are insignificant (i.e., so minor that the effect cannot be
meaningfully evaluated).

We also considered potential effects of seafloor device use on the essential features of Gulf
sturgeon designated critical habitat. The placement of seafloor devices on the seafloor within
areas of critical habitat in the Panama City OPAREA within one mile from shore may affect the
abundance of prey items (e.g., such as amphipods, lancelets, polychaetes, gastropods, ghost
shrimp, isopods, mollusks and/or crustaceans) for sub adult and adult life stages of Gulf sturgeon
within the immediate vicinity of the seafloor device. However, the use of seafloor devices within
a particular area would be temporary (days to weeks) and the amount of prey items impacted
during that short timeframe would be negligible compared to the remaining amount found in
adjacent habitats that would be unaffected by the activities. For this reason, we conclude that the
effect of seafloor devices on prey resources in designated critical habitat for Gulf sturgeon is
insignificant (i.e., so minor that the effect cannot be meaningfully evaluated).

In conclusion, we determined that the potential effect of Navy explosive and seafloor device use
on the biological feature of Gulf sturgeon designated critical habitat defined by abundant food
items in marine and nearshore habitats is insignificant. For this reason, Navy explosive and
seafloor device use is not likely to adversely affect Gulf sturgeon designated critical habitat and
Gulf sturgeon designated critical habitat will not be considered further in this opinion.
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7.2 Species and Critical Habitat Likely to be Adversely Affected

This section examines the status of each species that are likely to be adversely affected by the
proposed action. The status includes the existing level of risk that the ESA-listed species face,
based on parameters considered in documents such as recovery plans, status reviews, and listing
decisions. The species status section helps to inform the description of the species’ current
“reproduction, numbers, or distribution,” which is part of the jeopardy determination as
described in 50 C.F.R. §402.02. More detailed information on the status and trends of these
ESA-listed species, and their biology and ecology can be found in the listing regulations and
critical habitat designations published in the Federal Register, status reviews, recovery plans, and
on NMFS’ website: (https://www.fisheries.noaa.gov/species-directory/threatened-endangered),
among others.

This section also examines the condition of critical habitat throughout the designated area (such
as various coastal and marine environments that make up the designated area) and discusses the
condition and current function of designated critical habitat, including the PBFs that contribute to
that conservation value of the critical habitat.

7.2.1 Blue Whale

The blue whale is a widely distributed baleen whale found in all major oceans (Figure 20).

Blue Whale (Balaenoptera musculus)
Species range

Figure 20. Map identifying the range of the endangered blue whale.

Blue whales are the largest animal on earth and distinguishable from other whales by a long-
body and comparatively slender shape, a broad, flat “rostrum” when viewed from above,
proportionally smaller dorsal fin, and are a mottled gray color that appears light blue when seen
through the water. Most experts recognize at least three subspecies of blue whale, B. m.
musculus, which occurs in the Northern Hemisphere, B. m. intermedia, which occurs in the
Southern Ocean, and B. m. brevicauda, a pygmy species found in the Indian Ocean and South
Pacific. The blue whale was originally listed as endangered on December 2, 1970.
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Information available from the recovery plan (NMFS 1998), recent stock assessment reports
(Carretta et al. 2017; Hayes et al. 2017; Muto et al. 2017), the status review (COSEWIC 2002),
and the scientific literature were used to summarize the life history, population dynamics and
status of the species as follows.

7.2.1.1.1 Life History

The average life span of blue whales is 80 to 90 years. They have a gestation period of 10 to 12
months, and calves nurse for six to seven months. Blue whales reach sexual maturity between
five and 15 years of age with an average calving interval of two to three years. They winter at
low latitudes, where they mate, calve and nurse, and summer at high latitudes, where they feed.
Blue whales forage almost exclusively on krill and can eat approximately 3,600 kilograms daily.
Feeding aggregations are often found at the continental shelf edge, where upwelling produces
concentrations of krill at depths of 90 to 120 m.

7.2.1.2 Population Dynamics

The following is a discussion of the species’ population and its variance over time. This section
includes abundance, population growth rate, genetic diversity, and spatial distribution as it
relates to the blue whale.

The global, pre-exploitation estimate for blue whales is approximately 181,200 (IWC 2007).
Current estimates indicate approximately 5,000 to 12,000 blue whales globally (IWC 2007).
Blue whales are separated into populations by ocean basin in the North Atlantic Ocean, North
Pacific Ocean, and Southern Hemisphere. There are three stocks of blue whales designated in
U.S. waters: the Eastern North Pacific Ocean [current best estimate N = 1,647 Nmin = 1,551;
(Calambokidis and Barlow 2013)], Central North Pacific Ocean (N = 81 Nmin= 38), and Western
North Atlantic Ocean (N = 400 to 600 Nmin= 440). In the Southern Hemisphere, the latest
abundance estimate for Antarctic blue whales is 2,280 individuals in 1997/1998 [95 percent
confidence intervals 1,160 to 4,500 (Branch 2007)].

Current estimates indicate a growth rate of just under three percent per year for the eastern North
Pacific stock (Calambokidis et al. 2009). An overall population growth rate for the species or
growth rates for the two other individual U.S. stocks are not available at this time. In the
Southern Hemisphere, population growth estimates are available only for Antarctic blue whales,
which estimate a population growth rate of 8.2 percent per year (95 percent confidence interval
1.6 to 14.8 percent, Branch 2007).

Little genetic data exist on blue whales globally. Data from Australia indicates that at least
populations in this region experienced a recent genetic bottleneck, likely the result of commercial
whaling, although genetic diversity levels appear to be similar to other, non-threatened mammal
species (Attard et al. 2010). Consistent with this, data from Antarctica also demonstrate this
bottleneck but high haplotype diversity, which may be a consequence of the recent timing of the
bottleneck and blue whales long lifespan (Sremba et al. 2012). Data on genetic diversity of blue
whales in the Northern Hemisphere are currently unavailable. However, genetic diversity
information for similar cetacean population sizes can be applied. Stocks that have a total
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population size of 2,000 to 2,500 individuals or greater provide for maintenance of genetic
diversity resulting in long-term persistence and protection from substantial environmental
variance and catastrophes. Stocks that have a total population of 500 individuals or less may be
at a greater risk of extinction due to genetic risks resulting from inbreeding. Stock populations at
low densities (<100) are more likely to suffer from the ‘Allee’ effect, where inbreeding and the
heightened difficulty of finding mates reduces the population growth rate in proportion with
reducing density.

In general, blue whale distribution is driven largely by food requirements; blue whales are more
likely to occur in waters with dense concentrations of their primary food source, krill. While they
can be found in coastal waters, they are thought to prefer waters further offshore. In the North
Atlantic Ocean, the blue whale range extends from the subtropics to the Greenland Sea. They are
most frequently sighted in waters off eastern Canada with a majority of sightings taking place in
the Gulf of St. Lawrence. In the North Pacific Ocean, blue whales range from Kamchatka to
southern Japan in the west and from the Gulf of Alaska and California to Costa Rica in the east.
They primarily occur off the Aleutian Islands and the Bering Sea. In the northern Indian Ocean,
there is a “resident” population of blue whales with sightings being reported from the Gulf of
Aden, Persian Gulf, Arabian Sea, and across the Bay of Bengal to Burma and the Strait of
Malacca. In the Southern Hemisphere, distributions of subspecies (B. m. intermedia and B. m.
brevicauda) seem to be segregated. The subspecies B. m. intermedia occurs in relatively high
latitudes south of the “Antarctic Convergence” (located between 48°S and 61°S latitude) and
close to the ice edge. The subspecies B. m. brevicauda is typically distributed north of the
Antarctic Convergence.

7.2.1.3 Vocalizations and Hearing

Blue whale vocalizations tend to be long (greater than 20 seconds), low frequency (less than 100
Hz) signals (Thomson and Richardson 1995), with a range of 12 to 400 Hz and dominant energy
in the infrasonic range of 12 to 25 Hz (Ketten 1998; McDonald et al. 2001; McDonald et al.
1995; Mellinger and Clark 2003). Vocalizations are predominantly songs and calls.

Calls are short-duration sounds (two to five seconds) that are transient and frequency-modulated,
having a higher frequency range and shorter duration than song units and often sweeping down
in frequency (20 to 80 Hz), with seasonally variable occurrence. Blue whale calls have high
acoustic energy, with reports of source levels ranging from 180 to 195 dB re: 1 pPaat 1 m
(Aburto et al. 1997; Berchok et al. 2006; Clark and Gagnon 2004; Cummings and Thompson
1971b; Ketten 1998; McDonald et al. 2001; Samaran et al. 2010). Calling rates of blue whales
tend to vary based on feeding behavior. For example, blue whales make seasonal migrations to
areas of high productivity to feed, and vocalize less at the feeding grounds then during migration
(Burtenshaw et al. 2004). Stafford et al. (2005) recorded the highest calling rates when blue
whale prey was closest to the surface during its vertical migration. Wiggins et al. (2005) reported
the same trend of reduced vocalization during daytime foraging followed by an increase at dusk
as prey moved up into the water column and dispersed. Oleson et al. (2007¢) reported higher
calling rates in shallow diving (less than 30 m whales), while deeper diving whales (greater than
50 m) were likely feeding and calling less.
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Although general characteristics of blue whale calls are shared in distinct regions (McDonald et
al. 2001; Mellinger and Clark 2003; Rankin et al. 2005; Thompson et al. 1996), some variability
appears to exist among different geographic areas (Rivers 1997). Sounds in the North Atlantic
Ocean have been confirmed to have different characteristics (i.e., frequency, duration, and
repetition) than those recorded in other parts of the world (Berchok et al. 2006; Mellinger and
Clark 2003; Samaran et al. 2010). Clear differences in call structure suggestive of separate
populations for the western and eastern regions of the North Pacific Ocean have also been
reported (Stafford et al. 2001); however, some overlap in calls from the geographically distinct
regions have been observed, indicating that the whales may have the ability to mimic calls
(Stafford and Moore 2005). In Southern California, blue whales produce three known call types:
Type A, B, and D. B calls are stereotypic of blue whale population found in the eastern North
Pacific (McDonald et al. 2006b) and are produced exclusively by males and associated with
mating behavior (Oleson et al. 2007a). These calls have long durations (20 seconds) and low
frequencies (10 to 100 Hz); they are produced either as repetitive sequences (song) or as singular
calls. The B call has a set of harmonic tonals, and may be paired with a pulsed Type A call. D
calls are produced in highest numbers during the late spring and early summer, and in diminished
numbers during the fall, when A-B song dominates blue whale calling (Hildebrand et al. 2011;
Hildebrand et al. 2012; Oleson et al. 2007c).

Blue whale songs consist of repetitively patterned vocalizations produced over time spans of
minutes to hours or even days (Cummings and Thompson 1971b; McDonald et al. 2001). The
songs are divided into pulsed/tonal units, which are continuous segments of sound, and phrases,
repeated in combinations of one to five units (Mellinger and Clark 2003; Payne and Mcvay
1971). Songs can be detected for hundreds, and even thousands of kilometers (Stafford et al.
1998), and have only been attributed to males (McDonald et al. 2001; Oleson et al. 2007a).
Worldwide, songs are showing a downward shift in frequency (McDonald et al. 2009). For
example, a comparison of recording from November 2003 and November 1964 and 1965 reveals
a long-term shift in the frequency of blue whale calling near San Nicolas Island. In 2003, the
spectral energy peak was 16 Hz compared to approximately 22.5 Hz in 1964 and 1965,
illustrating a more than 30 percent shift in call frequency over four decades (McDonald et al.
2006b). McDonald et al. (2009) observed a 31 percent downward frequency shift in blue whale
calls off the coast of California, and also noted lower frequencies in seven of the world’s 10
known blue whale songs originating in the Atlantic, Pacific, Southern, and Indian Oceans. Many
possible explanations for the shifts exist but none have emerged as the probable cause.

As with other baleen whale vocalizations, blue whale vocalization function is unknown, although
numerous hypotheses exist (maintaining spacing between individuals, recognition, socialization,
navigation, contextual information transmission, and location of prey resources) (Edds-Walton
1997; Oleson et al. 2007b; Payne and Webb. 1971; Thompson et al. 1992). Intense bouts of long,
patterned sounds are common from fall through spring in low latitudes, but these also occur less
frequently while in summer high-latitude feeding areas. Short, rapid sequences of 30 to 90 Hz
calls are associated with socialization and may be displays by males based upon call seasonality
and structure. The low frequency sounds produced by blue whales can, in theory, travel long
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distances, and it is possible that such long distance communication occurs (Edds-Walton 1997,
Payne and Webb. 1971). The long-range sounds may also be used for echolocation in orientation
or navigation (Tyack 1999).

Direct studies of blue whale hearing have not been conducted, but it is assumed that blue whales
can hear the same frequencies that they produce (low frequency) and are likely most sensitive to
this frequency range (Ketten 1997; Richardson et al. 1995¢). Based on vocalizations and
anatomy, blue whales are assumed to predominantly hear low-frequency sounds below 400 Hz
(Croll et al. 2001; Oleson et al. 2007¢; Stafford and Moore 2005). In terms of functional hearing
capability, blue whales belong to the low frequency group, which have a hearing range of 7 Hz
to 35 kHz (NOAA 2016b).

7.2.1.4 Status

The blue whale is endangered as a result of past commercial whaling. In the North Atlantic
Ocean, at least 11,000 blue whales were harvested from the late nineteenth to mid-twentieth
centuries. In the North Pacific Ocean, at least 9,500 whales were killed between 1910 and 1965.
Commercial whaling no longer occurs, but blue whales are threatened by vessel strikes,
entanglement in fishing gear, pollution, harassment due to whale watching, and reduced prey
abundance and habitat degradation due to climate change. Because populations appear to be
increasing in size, the species appears to be somewhat resilient to current threats; however, the
species has not recovered to pre-exploitation levels.

7.2.1.5 Critical Habitat
No critical habitat has been designated for the blue whale.
7.2.1.6 Recovery Goals

In response to the current threats facing the species, NMFS developed goals to recover blue
whale populations. These threats will be discussed in further detail in the environmental baseline
section of this opinion. See the 1998 Final Recovery Plan for the Blue whale for complete down
listing/delisting criteria for each of the following recovery goals.

e Determine stock structure of blue whale populations occurring in U.S. waters and
elsewhere

e Estimate the size and monitor trends in abundance of blue whale populations

e Identify and protect habitat essential to the survival and recovery of blue whale
populations

e Reduce or eliminate human-caused injury and mortality of blue whales

e Minimize detrimental effects of directed vessel interactions with blue whales

e Maximize efforts to acquire scientific information from dead, stranded, and entangled
blue whales

e (Coordinate state, federal, and international efforts to implement recovery actions for blue
whales

e Establish criteria for deciding whether to delist or down list blue whales
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7.2.2 Fin Whale

The fin whale is a large, widely distributed baleen whale found in all major oceans and
comprised of three subspecies: B. p. physalus in the Northern Hemisphere, and B. p. quoyi and B.
p. patachonica (a pygmy form) in the Southern Hemisphere (Figure 21).

Fin Whale (Balaenoptera physalus)
Species range

Figure 21. Map identifying the range of the endangered fin whale.

Fin whales are distinguishable from other whales by a sleek, streamlined body, with a V-shaped
head, a tall falcate dorsal fin, and a distinctive color pattern of a black or dark brownish-gray
body and sides with a white ventral surface. The lower jaw is gray or black on the left side and
creamy white on the right side. The fin whale was originally listed as endangered on December
2, 1970.

Information available from the recovery plan (NMFS 2010b), recent stock assessment reports
(Carretta et al. 2017; Hayes et al. 2017; Muto et al. 2017), the status review (NMFS 2011d), and
the scientific literature were used to summarize the life history, population dynamics and status
of the species as follows.

7.2.2.1 Life History

Fin whales can live, on average, 80 to 90 years. They have a gestation period of less than one
year, and calves nurse for six to seven months. Sexual maturity is reached between six and 10
years of age with an average calving interval of two to three years. They mostly inhabit deep,
offshore waters of all major oceans. They winter at low latitudes, where they calve and nurse,
and summer at high latitudes, where they feed, although some fin whales appear to be residential
to certain areas. Fin whales eat pelagic crustaceans (mainly euphausiids or krill) and schooling
fish such as capelin, herring, and sand lice.
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7.2.2.2 Population Dynamics

The following is a discussion of the species’ population and its variance over time. This section
includes abundance, population growth rate, genetic diversity, and spatial distribution as it
relates to the fin whale.

The pre-exploitation estimate for the fin whale population in the North Pacific Ocean was 42,000
to 45,000 (Ohsumi and Wada 1974). In the North Atlantic Ocean, at least 55,000 fin whales were
killed between 1910 and 1989. Approximately 704,000 fin whales were killed in the Southern
Hemisphere from 1904 to 1975. Of the three to seven stocks thought to occur in the North
Atlantic Ocean (approximately 50,000 individuals), one occurs in U.S. waters, where NMFS’
best estimate of abundance is 1,618 individuals (Nmin=1,234); however, this may be an
underrepresentation as the entire range of the stock was not surveyed (Palka 2012). There are
three stocks in U.S. Pacific Ocean waters: Northeast Pacific (minimum 1,368 individuals),
Hawaii (approximately 58 individuals, Nmin=27) and California/Oregon/Washington
(approximately 9,029 individuals, Nmin=8,127) (Nadeem et al. 2016). The International Whaling
Commission (IWC) also recognizes the China Sea stock of fin whales, found in the Northwest
Pacific Ocean, which currently lacks an abundance estimate (Reilly et al. 2013). Abundance data
for the Southern Hemisphere stock are limited; however, there were assumed to be somewhat
more than 15,000 in 1983 (Thomas et al. 2016).

Current estimates indicate approximately 10,000 fin whales in U.S. Pacific Ocean waters, with
an annual growth rate of 4.8 percent in the Northeast Pacific stock and a stable population
abundance in the California/Oregon/Washington stock (Nadeem et al. 2016). Overall population
growth rates and total abundance estimates for the Hawaii stock, China Sea stock, western North
Atlantic stock, and Southern Hemisphere fin whales are not available at this time.

Archer et al. (2013) recently examined the genetic structure and diversity of fin whales globally.
Full sequencing of the mitochondrial DNA genome for 154 fin whales sampled in the North
Atlantic Ocean, North Pacific Ocean, and Southern Hemisphere, resulted in 136 haplotypes,
none of which were shared among ocean basins suggesting differentiation at least at this
geographic scale. However, North Atlantic fin whales appear to be more closely related to the
Southern Hemisphere population, as compared to fin whales in the North Pacific Ocean, which
may indicate a revision of the subspecies delineations is warranted. Generally speaking,
haplotype diversity was found to be high both within ocean basins, and across. Such high genetic
diversity and lack of differentiation within ocean basins may indicate that despite some
populations having small abundance estimates, the species may persist long-term and be
somewhat protected from substantial environmental variance and catastrophes.

There are over 100,000 fin whales worldwide, occurring primarily in the North Atlantic Ocean,
North Pacific Ocean, and Southern Hemisphere where they appear to be reproductively isolated.
The availability of prey, sand lice in particular, is thought to have had a strong influence on the
distribution and movements of fin whales.
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7.2.2.3 Vocalizations and Hearing

Fin whales produce a variety of low frequency sounds in the 10 to 200 Hz range (Edds 1988;
Thompson et al. 1992; Watkins 1981b; Watkins et al. 1987). Typical vocalizations are long,
patterned pulses of short duration (0.5 to two seconds) in the 18 to 35 Hz range, but only males
are known to produce these (Clark et al. 2002; Patterson and Hamilton 1964). The most typically
recorded call is a 20 Hz pulse lasting about one second, and reaching source levels of 189 +4 dB
re: 1 uPa at 1 m (Charif et al. 2002; Clark et al. 2002; Edds 1988; Richardson et al. 1995c;
Sirovic et al. 2007; Watkins 1981b; Watkins et al. 1987). These pulses frequently occur in long
sequenced patterns, are down swept (e.g., 23 to 18 Hz), and can be repeated over the course of
many hours (Watkins et al. 1987). In temperate waters, intense bouts of these patterned sounds
are very common from fall through spring, but also occur to a lesser extent during the summer in
high latitude feeding areas (Clark and Charif 1998). Richardson et al. (1995c) reported this call
occurring in short series during spring, summer, and fall, and in repeated stereotyped patterns in
winter. The seasonality and stereotype nature of these vocal sequences suggest that they are male
reproductive displays (Watkins 1981b; Watkins et al. 1987); a notion further supported by data
linking these vocalizations to male fin whales only (Croll et al. 2002). In Southern California, the
20 Hz pulses are the dominant fin whale call type associated both with call-counter-call between
multiple animals and with singing (U.S. Navy 2010; U.S. Navy 2012). An additional fin whale
sound, the 40 Hz call described by Watkins (1981b), was also frequently recorded, although
these calls are not as common as the 20 Hz fin whale pulses. Seasonality of the 40 Hz calls
differed from the 20 Hz calls, since 40 Hz calls were more prominent in the spring, as observed
at other sites across the northeast Pacific Ocean (Sirovic et al. 2012). Source levels of Eastern
Pacific Ocean fin whale 20 Hz calls has been reported as 189 = 5.8 dB re: 1 pPaat I m
(Weirathmueller et al. 2013). Some researchers have also recorded moans of 14 to 118 Hz, with
a dominant frequency of 20 Hz, tonal vocalizations of 34 to 150 Hz, and songs of 17 to 25 Hz
(Cummings and Thompson 1994; Edds 1988; Watkins 1981b). In general, source levels for fin
whale vocalizations are 140 to 200 dB re: 1 pPa at 1 m (see also Clark and Gagnon 2004; as
compiled by Erbe 2002). The source depth of calling fin whales has been reported to be about 50
m (Watkins et al. 1987). Although acoustic recordings of fin whales from many diverse regions
show close adherence to the typical 20-Hz bandwidth and sequencing when performing these
vocalizations, there have been slight differences in the pulse patterns, indicative of some
geographic variation (Thompson et al. 1992; Watkins et al. 1987).

Although their function is still in doubt, low frequency fin whale vocalizations travel over long
distances and may aid in long distance communication (Edds-Walton 1997; Payne and Webb.
1971). During the breeding season, fin whales produce pulses in a regular repeating pattern,
which have been proposed to be mating displays similar to those of humpback whales (Croll et
al. 2002). These vocal bouts last for a day or longer (Tyack 1999). Also, it has been suggested
that some fin whale sounds may function for long range echolocation of large-scale geographic
targets such as seamounts, which might be used for orientation and navigation (Tyack 1999).

Direct studies of fin whale hearing have not been conducted, but it is assumed that fin whales can
hear the same frequencies that they produce (low) and are likely most sensitive to this frequency
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range (Ketten 1997; Richardson et al. 1995c). This suggests fin whales, like other baleen whales,
are more likely to have their best hearing capacities at low frequencies, including frequencies
lower than those of normal human hearing, rather than mid- to high-frequencies (Ketten 1997).
In a study using computer tomography scans of a calf fin whale skull, Cranford and Krysl (2015)
found sensitivity to a broad range of frequencies between 10 Hz and 12 kHz and a maximum
sensitivity to sounds in the 1 to 2 kHz range. In terms of functional hearing capability, fin whales
belong to the low-frequency group, which have a hearing range of 7 Hz to 35 kHz (NOAA
2016Db).

7.2.2.4 Status

The fin whale is endangered as a result of past commercial whaling. Prior to commercial
whaling, hundreds of thousands of fin whales existed. Fin whales may be killed under
“aboriginal subsistence whaling” in Greenland, under Japan’s scientific whaling program, and
Iceland’s formal objection to the International Whaling Commission’s ban on commercial
whaling. Additional threats include vessel strikes, reduced prey availability due to overfishing or
climate change, and sound. The species’ overall large population size may provide some
resilience to current threats, but trends are largely unknown.

7.2.2.5 Critical Habitat
No critical habitat has been designated for the fin whale.
7.2.2.6 Recovery Goals

In response to the current threats facing the species, NMFS developed goals to recover fin whale
populations. These threats will be discussed in further detail in the environmental baseline
section of this opinion. See the 2010 Final Recovery Plan for the fin whale for complete
downlisting/delisting criteria for both of the following recovery goals.

e Achieve sufficient and viable population in all ocean basins.
e Ensure significant threats are addressed.
7.2.3 Bryde’s Whales — Gulf of Mexico Subspecies

Bryde’s whales in the Gulf of Mexico are genetically distinct from other Bryde’s whales
worldwide (including the subspecies of B. e. edeni and B. e. brydei). Bryde’s whales are found in
tropical and subtropical waters worldwide and the smaller species are typically found in coastal
and continental shelf waters. The Gulf of Mexico subspecies of Bryde’s whale is the only known
baleen whale to inhabit the Gulf of Mexico year-round. They are consistently found in the
northeastern Gulf of Mexico in the De Soto Canyon area between the 100 m and 300 m depth
contours, where LaBrecque et al. (2015) designated a Biologically Important Area (BIA) for the
species (Figure 22).
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Figure 22. Map identifying sightings of Bryde’s whales (pink) and unidentified
balaenopterid whales (yellow) during shipboard and aerial surveys between 1989

and 2015 in the northern Gulf of Mexico, with respect to a Biologically Important
Area (LaBrecque et al. 2015; Rosel 2016).
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Bryde’s whales are baleen whales that typically grow to lengths of 40 to 55 ft (13 to 16.5 m).
According to Rice (1998), adult B. e. edeni rarely exceed 37 ft (11.5 m) total length and adult B.
e. brydei reach approximately 46 to 49 ft (14 to15 m). Rosel and Wilcox (2014) summarized
body length information of stranded Bryde’s whales from the Gulf of Mexico and concluded that
they may have a size range intermediate to the currently recognized subspecies. The species has
a large, falcate dorsal fin, a streamlined body shape, and a pointed, flat rostrum. There are three
ridges on the dorsal surface of the rostrum that distinguish it from other similar-looking species,
such as the sei whale (Rosel 2016). Bryde’s whales have a counter-shaded color that is fairly
uniformly-dark dorsally and light to pinkish ventrally. Gulf of Mexico Bryde’s whales were
proposed for listing as a separate subspecies under the ESA on December 8, 2016.

Information available from the status review (Rosel 2016), the proposed listing, and the scientific
literature were used to summarize the life history, population dynamics, and status of the species
as follows.

7.2.3.1 Life History

Little is known about the Gulf of Mexico Bryde’s whale subspecies’ life history compared to
Bryde’s whales more generally and worldwide. The life expectancy of Bryde’s whales is
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unknown. Other stocks of this species have a gestation period of 11 to 12 months, and give birth
to a single calf, which is nursed for six to 12 months. Age of sexual maturity is not known for
Gulf of Mexico Bryde’s whales specifically, but Bryde’s whales are thought to be sexually
mature at eight to 13 years. Peak breeding and calving probably occurs in the fall. Females breed
every second year. Bryde’s whales, unlike other baleen whales, are not known to make long
foraging migrations (Figueiredo et al. 2014). The Gulf of Mexico subspecies is a year-round
resident of the Gulf of Mexico. Bryde’s whales are known to dive to over 200 m depth to feed on
small schooling fish (e.g., anchovy, sardine, mackerel, and herring) and crustaceans and their
occurrence is thought to be determined by prey abundance (Kerosky et al. 2012; Rosel 2016).
They exhibit a typical diel dive pattern, with deep dives in the daytime, and shallow dives at
night. They are observed in small groups, pairs or solitary and reportedly seem curious about
ships (Lodi et al. 2015; Rosel 2016; Tershy 1992).

7.2.3.2 Population Dynamics

The following is a discussion of the species’ population and its variance over time. This section
includes abundance, population growth rate, genetic diversity, and spatial distribution as it
relates to the Gulf of Mexico Bryde’s.

The Gulf of Mexico Bryde’s whale population is very small; the most recent estimate from 2009
places the population size at 33 individuals (Waring 2016). A second habitat-based density
estimate by Roberts et al. (2016) that incorporated visual survey data from 1992 to 2009
estimated 44 individuals (Rosel 2016). Given the best available scientific information and
allowing for the uncertainty of Bryde's whale occurrence in non-U.S. waters of the Gulf of
Mexico, most likely less than 100 individuals exist (Rosel 2016). There is no population trend
information available for the Gulf of Mexico Bryde’s whale.

Genetic diversity within the Gulf of Mexico Bryde’s whale population is very low. Genetic
analysis of Bryde’s whale samples from the Gulf of Mexico found only two mitochondrial DNA
control region haplotypes in the first 375 base pairs of the control region (compared to five
haplotypes for North Atlantic right whales and 51 in fin whales across the same control region
sequence) (Rosel and Wilcox 2014). Examination of 42 nuclear microsatellite loci found that 25
(60 percent) were monomorphic, meaning no genetic variability was seen for the 21 Gulf of
Mexico Bryde’s whales sampled (Rosel 2016).

Phylogenetic reconstruction using the control region and all published Bryde’s whale sequences
reveal that the Gulf of Mexico Bryde’s whale’s haplotypes are evolutionarily distinct from the
other two recognized subspecies of Bryde’s whale as the two subspecies are from each other. In
addition, the Gulf of Mexico Bryde’s whale is more genetically differentiated from the two
recognized subspecies than is the sei whale, which is an entirely different species (Rosel and
Wilcox 2014).

Bryde’s whales are consistently found in the De Soto Canyon area, and there have also been
sightings at 302 and 309 m depth in this region and west of Pensacola, Florida (Figure 22).

Given this, the core area inhabited by the species is probably best described out to the 400 m
depth contour and to Mobile Bay, Alabama, to provide some buffer around the deeper water
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sightings and to include all sighting locations in the northeastern Gulf of Mexico, respectively
(Rosel 2016). Whaling records indicate the historical distribution of Bryde’s whales in the Gulf
of Mexico may have been much broader than it is currently and included the north-central and
southern Gulf of Mexico.

7.2.3.3 Vocalization and Hearing

Bryde’s whales produce low-frequency tonal and broadband calls for communication,
navigation, and reproduction (Richardson et al. 1995¢). Like other balaenopterids, Bryde’s
whales have distinctive calls depending on geographic regions that may be useful for delineating
subspecies or populations (Figueiredo 2014; Rosel 2016; Sirovi¢ et al. 2014). Based on data
presented in Sirovi¢ et al. (2014) and Rice et al. (2014), the calls by the Gulf of Mexico Bryde's
whale are consistent with, but different from those previously reported for Bryde's whales
worldwide. These unique acoustic signatures support the genetic analyses identifying the Gulf of
Mexico Bryde's whale as an evolutionary distinct unit (Rosel and Wilcox 2014).

Direct studies of Bryde’s whale hearing have not been conducted, but it is assumed that they can
hear the same frequencies that they produce (low) and are likely most sensitive to this frequency
range (Ketten 1997; Richardson et al. 1995¢). This suggests Gulf of Mexico Bryde’s whales, like
other baleen whales, are more likely to have their best hearing capacities at low frequencies,
including frequencies lower than those of normal human hearing, rather than mid- to high-
frequencies (Ketten 1997). In terms of functional hearing capability, Gulf of Mexico Bryde’s
whales belong to the low-frequency group, which have a hearing range of 7 Hz to 35 kHz
(NOAA 2016b).

7.2.3.4 Status

Historically, commercial whaling did occur in the Gulf of Mexico, but the area was not
considered prime whaling grounds. Bryde’s whales were not specifically targeted by commercial
whalers, but the “finback whales” which were caught between the mid-1700s and late 1800s
were likely Bryde’s whales (Reeves et al. 2011). The Bryde’s whale status review identified 27
possible threats to Gulf of Mexico Bryde’s whales, with the following four being the most
significant: (1) sound, (2) vessel collisions; (3) energy exploration; (4) oil spills and oil spill
response. Noise from shipping traffic and seismic surveys in the region may impact Gulf of
Mexico Bryde’s whales’ ability to communicate. Vessel traffic from commercial shipping and
the oil and gas industry also poses a risk of vessel strike for Gulf of Mexico Bryde’s whales.
Entanglement from fishing gear is also a threat, and several fisheries operate within the range of
the species. The Deepwater Horizon oil spill severely impacted Bryde’s whales in the Gulf of
Mexico, with an estimated 17 percent of the population killed, 22 percent of females exhibiting
reproductive failure, and 18 percent of the population suffering adverse health effects
(DWHTrustees 2016). Because the Gulf of Mexico Bryde’s whale population is so small size
and has low genetic diversity, it is highly susceptible to further perturbations.
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7.2.3.5 Critical Habitat

No critical habitat has been designated for Gulf of Mexico Bryde’s whales as the species is
currently proposed for listing under the ESA.

7.2.3.6 Recovery Plan

No Recovery Plan has been prepared for Gulf of Mexico Bryde’s whales as the species is
currently proposed for listing under the ESA.

7.2.4 North Atlantic Right Whale

The North Atlantic right whale is a narrowly distributed baleen whale found in temperate and
sub-polar latitudes in the North Atlantic Ocean (Figure 23). Today they are mainly found in the
Western North Atlantic, but have been historically recorded south of Greenland and in the
Denmark straight, as well as in Eastern North Atlantic waters (Kraus and Rolland 2007).

A _F £ \ A }
North Atlantic Right Whale (Eubalaena glacialis)|
Designated Critical Habitat G
Species Range

Figure 23: Map identifying the approximate historic range and currently
designated U.S. critical habitat of the North Atlantic right whale.

The North Atlantic right whale is distinguished by its stocky body and lack of a dorsal fin. The
species was originally listed as endangered on December 2, 1970.

We used information available in the most recent five-year review (NMFS 2017b), the most
recent stock assessment report (Hayes et al. 2017), and the scientific literature to summarize the
species, as follows.
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7.2.4.1 Life history

The maximum lifespan of North Atlantic right whales is unknown, but one individual is thought
to have reached around 70 years of age (Hamilton et al. 1998; Kenney 2009). Previous modelling
efforts suggest that in 1980, females had a life expectancy of approximately 52 years of age,
which was twice that of males at the time (Fujiwara and Caswell 2001). However, due to reduced
survival probability (Caswell et al. 1999), in 1995 female life expectancy was estimated to have
declined to approximately 15 years, with males having a slightly higher life expectancy into the
20s (Fujiwara and Caswell 2001). A recent study demonstrated that females have substantially
higher mortality than males (Pace et al. 2017a), and as a result, also have substantially shorter
life expectancies.

Gestation is approximately one year, after which calves typically nurse for around a year
(Kenney 2009; Kraus et al. 2007; Lockyer 1984). After weaning calves, females typically
undergo a ‘resting’ year before becoming pregnant again, presumably because they need time to
recover from the energy deficit experienced during lactation (Fortune et al. 2013; Fortune et al.
2012; Pettis et al. 2017b). From 1983 to 2005, annual average calving intervals ranged from
three to 5.8 years (overall average of 4.23 years) (Knowlton et al. 1994; Kraus et al. 2007).
Between 2006 and 2015, annual average calving intervals continued to vary within this range,
but in 2016 and 2017 longer calving intervals were reported (6.3 to 6.6 years in 2016 and 10.2
years in 2017; Pettis and Hamilton 2015; Pettis and Hamilton 2016; Pettis et al. 2017a; Surrey-
Marsden et al. 2017). Females have been known to give birth as young as five years old, but the
mean age of first partition is about 10 years old (Kraus et al. 2007).

Pregnant North Atlantic right whales migrate south, through the mid-Atlantic region of the
United States, to low latitudes during late fall where they overwinter and give birth in shallow,
coastal waters (Kenney 2009). During spring, these females migrate back north with their new
calves to high latitude foraging grounds where they feed on large concentrations of copepods,
primarily Calanus finmarchicus (NMFS 2017b). Some non-reproductive North Atlantic right
whales (males, juveniles, non-reproducing females) also migrate south along the mid-Atlantic
region, although at more variable times throughout the winter, while others appear to not migrate
south, and instead remain in the northern feeding grounds year-round or go elsewhere (Bort et al.
2015; Morano et al. 2012; NMFS 2017b). Little is known about North Atlantic right whale
habitat use in the mid-Atlantic, but recent acoustic data indicate near year-round presence of at
least some whales off the coasts of New Jersey, Virginia, and North Carolina (Davis et al. 2017a;
Hodge et al. 2015; Salisbury et al. 2016; Whitt et al. 2013). While it is generally not known
where North Atlantic right whales mate, some evidence suggests that mating may occur in the
northern feeding grounds (Cole et al. 2013; Matthews et al. 2014).

7.2.4.2 Population dynamics

The following is a discussion of the species’ population and its variance over time. This section
includes a discussion of abundance, population growth rate and vital rates, genetic diversity, and
spatial distribution as it relates to the North Atlantic right whale.
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There are currently two recognized populations of North Atlantic right whales, an eastern and a
western population. In the eastern North Atlantic, sightings of right whales are rare and the
population may be functionally extinct (Best et al. 2001). In the western North Atlantic, there
were estimated to be 458 in November 2015 based on a Bayesian mark—recapture open
population model, which accounts for individual differences in the probability of being
photographed (95 percent credible intervals 444471, Pace et al. 2017a). While photographic
data for 2016 are still being processed, using this same Bayesian methodology with the available
data as of September 1, 2017, gave an estimate of 451 individuals for 2016 (Pettis et al. 2017a).
Accurate pre-exploitation abundance estimates are not available for either population of the
species. The western population may have numbered fewer than 100 individuals by 1935, when
international protection for right whales came into effect (Kenney et al. 1995).

The western North Atlantic population demonstrated overall growth of 2.8 percent per year
between 1990 to 2010, despite a decline in 1993 and no growth between 1997 and 2000 (Pace et
al. 2017a). However, since 2010 the population has been in decline, with a 99.99 percent
probability of a decline of just under one percent per year (Pace et al. 2017a). Between 1990 and
2015, survival rates appeared to be relatively stable, but differed between the sexes, with males
having higher survivorship than females (males: 0.985 + 0.0038; females: 0.968 + 0.0073)
leading to a male-biased sex ratio (approximately 1.46 males per female, Pace et al. 2017a).
During this same period, calving rates varied substantially, with low calving rates coinciding
with all three periods of decline or no growth (Pace et al. 2017a). On average, North Atlantic
right whale calving rates are estimated to be roughly half that of southern right whales
(Eubalaena australis) (Pace et al. 2017a), which are increasing in abundance (NMFS 2015b).

While data are not yet available to statistically estimate the population’s trend beyond 2015,
three lines of evidence indicate the population is still in decline. First, calving rates in 2016,
2017, and 2018 were low. Only five new calves were documented in 2017 (Pettis et al. 2017a),
well below the number needed to compensate for expected mortalities (Pace et al. 2017a), and as
of February 26, 2018, no new calves have been reported for 2018 (B. Zoodsma, NMFS, personal
communication to E. Patterson, NMFS; February 26, 2018). Long-term photographic
identification data indicate new calves rarely go undetected, so these years likely represent a
continuation of the low calving rates that began in 2012 (Kraus et al. 2007; Pace et al. 2017a).
Second, as noted above, the preliminary abundance estimates for 2016 is 451 individuals, down
approximately 1.5 percent from 458 in 2015. Third, since June 2017, at least 17 North Atlantic
right whales have died in what has been declared an Unusual Mortality Event!®, and at least one
calf died prior to this in April 2017 (NMFS 2017b). Twelve whales died in Canada in the Gulf of
St. Lawrence area, five off the New England coast of the United States, and one off the coast of
the Virginia-North Carolina border. To date, three mortalities have been attributed to
entanglement in fishing gear and five showed signs of blunt force trauma consistent with vessel
strikes (Daoust et al. 2017; M. Hardy personal communication to D. Fauquier on October 5,

19 http://www.nmfs.noaa.gov/pr/health/mmume/201 7northatlanticrightwhaleume.html
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2017; Pettis et al. 2017a). The remaining causes of death could not be, or have yet to be,
determined.

Analysis of mtDNA from North Atlantic right whales has identified seven mtDNA haplotypes in
the western North Atlantic (Malik et al. 1999; McLeod and White 2010). This is significantly
less diverse than southern right whales and may indicate inbreeding (Hayes et al. 2017; Malik et
al. 2000; Schaeff et al. 1997). While analysis of historic DNA taken from museum specimens
indicates that the eastern and western populations were likely not genetically distinct, the lack of
recovery of the eastern North Atlantic population indicates at least some level of population
segregation (Rosenbaum et al. 1997; Rosenbaum et al. 2000). Overall, the species has low
genetic diversity as would be expected based on its low abundance. However, analysis of 16"
and 17" century whaling bones indicate this low genetic diversity may pre-date whaling
activities (McLeod et al. 2010). Despite this, Frasier et al. (2013) recently identified a post-
copulatory mechanism that appears to be slowly increasing genetic diversity among right whale
calves.

Today, North Atlantic right whales are primarily found in the western North Atlantic, from their
calving grounds in lower latitudes off the coast of the southeastern United States to their feeding
grounds in higher latitudes off the coast of New England and Nova Scotia (Hayes et al. 2017). In
recent years, there has been a shift in distribution in their feeding grounds, with fewer animals
being seen in the Great South Channel and the Bay of Fundy and perhaps more animals being
observed in the Gulf of Saint Lawrence and mid-Atlantic region (Daoust et al. 2017; Davis et al.
2017a; Hayes et al. 2017; Pace et al. 2017a). Very few individuals likely make up the population
in the eastern Atlantic, which is thought to be functionally extinct (Best et al. 2001). However, in
recent years, a few known individuals from the western population have been seen in the eastern
Atlantic, suggesting some individuals may have wider ranges than previously thought (Kenney
2009).

7.2.4.3 Vocalization and Hearing

North Atlantic right whales vocalize during social interaction and likely to communicate over
long distances (McCordic et al. 2016; Parks and Clark 2007; Parks et al. 2011b; Tyson et al.
2007). Calls among North Atlantic right whales are similar to those of other right whale species,
and can be classified into six major call types: screams, gunshots, blows, upcalls, warbles, and
downcalls (McDonald and Moore 2002; Parks et al. 2011b; Parks and Tyack 2005; Soldevilla et
al. 2014). The majority of vocalizations occur in the 200 Hz to one kHz range with most energy
being below one kHz, but there is large variation in frequency depending on the call type (Hatch
et al. 2012; Parks and Tyack 2005; Trygonis et al. 2013; Vanderlaan et al. 2003). Source levels
range from 137 to 192 dB re: 1 uPa at 1 m (rms), with gunshot calls having higher source levels
as compared to other call types (Hatch et al. 2012; Parks and Tyack 2005; Trygonis et al. 2013).
These levels are low compared to some other baleen whales, which may put North Atlantic right
whales at greater risk of communication masking compared to other species (Clark et al. 2009b;
Hatch et al. 2012). Individual calls typically have a duration of 0.04 to 1.5 seconds depending on
the call type, and bouts of calls can last for several hours (Parks et al. 2012a; Parks and Tyack
2005; Trygonis et al. 2013; Vanderlaan et al. 2003).
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Vocalizations vary by demographic and context. Upcalls are perhaps the most ubiquitous call
type, being commonly produced by all age and sex classes (Parks et al. 2011b). Other non-
stereotyped tonal calls (e.g., screams) are also produced by all age sex classes (Parks et al.
2011b) but have been primarily attributed to adult females (Parks and Tyack 2005). Warbles are
thought to be produced by calves and may represent ‘practice’ screams (Parks and Clark 2007;
Parks and Tyack 2005). Blows are associated with ventilation and are generally inaudible
underwater (Parks and Clark 2007). Gunshots appear to be largely or exclusively male
vocalizations and may be a form of vocal display (Parks and Clark 2007; Parks et al. 2005; Parks
et al. 2011b). Downcalls have been less frequently recorded, and while it is not known if they are
produced by specific age-sex classes, they have been recorded in various demographic make ups
of surface-active groups (Parks and Tyack 2005).

All types of right whale calls have been recorded in surface-active groups, with smaller groups
vocalizing more than larger groups and vocalization being more frequent in the evening, at night,
and perhaps on the calving grounds (Matthews et al. 2001; Matthews et al. 2014; Morano et al.
2012; Parks and Clark 2007; Parks et al. 2012a; Salisbury et al. 2016; Soldevilla et al. 2014;
Trygonis et al. 2013). Screams are usually produced within 10 m of the surface (Matthews et al.
2001). Upcalls have been detected nearly year-round in Massachusetts Bay, peaking in April
(Mussoline et al. 2012). Individuals remaining in the Gulf of Maine through winter continue to
call, showing a strong diel pattern of upcall and gunshot vocalizations from November through
January possibly associated with mating (Bort et al. 2015; Matthews et al. 2014; Morano et al.
2012; Mussoline et al. 2012). Upcalls may be used for long distance communication (McCordic
et al. 2016), including to reunite calves with mothers (Parks and Clark 2007; Tennessen and
Parks 2016b). In fact, a recent study indicates they contain information on individual identity and
age (McCordic et al. 2016). However, while upcalls are frequently heard on the calving grounds
(Soldevilla et al. 2014), they are infrequently produced by mothers and calves here perhaps
because the two maintain visual contact until calves are approximately three to four months of
age (Parks and Clark 2007; Parks and Van Parijs 2015; Trygonis et al. 2013). North Atlantic
right whales shift calling frequencies, particularly those of upcalls, and increase call amplitude
over both long and short term periods due to exposure to vessel sound, which may limit their
communication space by as much as 67 percent compared to historically lower sound conditions
(Hatch et al. 2012; Parks and Clark 2007; Parks et al. 2007a; Parks et al. 2011a; Parks et al.
2012b; Parks et al. 2009; Tennessen and Parks 2016b).

There are no direct data on the hearing range of North Atlantic right whales, although they are
considered to be part of the low frequency hearing group with a hearing range between 7 Hz and
35 kHz (NOAA 2016b). However, based on anatomical modeling, their hearing range is
predicted to be from 10 Hz to 22 kHz with a functional range probably between 15 Hz to 18 kHz
(Parks et al. 2007b).

7.2.4.4 Status

The North Atlantic right whale is listed under the ESA as endangered. Currently, none of its
recovery goals (See Section 7.2.4.6 below) have been met (NMFS 2017b). With whaling now
prohibited, the two major known human causes of mortality are vessel strikes and entanglement
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in fishing gear. Progress has been made in mitigating vessel strikes by regulating vessel speeds
(78 FR 73726) (Conn and Silber 2013c¢) and through the establishment of the Early Warning
System network, but entanglement in fishing gear remains a major threat (Kraus et al. 2016).
From 1990 to 2010, the population experienced overall growth consistent with one of its
recovery goals (See Section 7.2.4.6 below). However, the population is currently experiencing a
Unusual Mortality Event that appears to be related to both vessel strikes and entanglement in
fishing gear (Daoust et al. 2017). On top of this, recent modeling efforts indicate that low female
survival, a male biased sex ratio, and low calving success are contributing to the population’s
current decline (Pace et al. 2017a). While there are likely a multitude of factors involved, low
calving has been linked to poor female health (Rolland et al. 2016) and reduced prey availability
(Meyer-Gutbrod and Greene 2014; Meyer-Gutbrod and Greene 2018). Furthermore,
entanglement in fishing gear appears to have substantial health and energetic costs that affect
both survival and reproduction (Pettis et al. 2017b; Robbins et al. 2015; Rolland et al. 2017; van
der Hoop et al. 2017). In fact, there is evidence of a population wide decline in health since the
early 1990s, the last time the population experienced a population decline (Rolland et al. 2016).
Given this status, the species resilience to future perturbations is considered very low. Recent
modelling efforts by Meyer-Gutbrod and Greene (2018) indicate that the species may decline
towards extinction if prey conditions worsen, as predicted under future climate scenarios, and
anthropogenic mortalities are not reduced (Grieve et al. 2017).

7.2.4.5 Critical Habitat

Critical habitat for right whales in the North Atlantic was designated in 1994 and expanded in
2016. Presently, North Atlantic designated critical habitat includes two major units, both of
which occur within the action area: Unit 1 located in the Gulf of Maine and Georges Bank
Region and Unit 2 located off the coast of North Carolina, South Carolina, Georgia, and Florida
(Figure 23). Unit 1 consists of important foraging area and contains the following physical and
biological features essential to the conservation of the species: the physical oceanographic
conditions and structures of the Gulf of Maine and Georges Bank region that combine to
distribute and aggregate the zooplankton species C. finmarchicus for right whale foraging,
namely prevailing currents and circulation patterns, bathymetric features (basins, banks, and
channels), oceanic fronts, density gradients, and temperature regimes; low flow velocities in
Jordan, Wilkinson, and Georges Basins that allow diapausing C. finmarchicus to aggregate
passively below the convective layer so that the copepods are retained in the basins; late stage C.
finmarchicus in dense aggregations in the Gulf of Maine and Georges Bank region; and
diapausing C. finmarchicus in aggregations in the Gulf of Maine and Georges Bank region. Unit
2 consists of an important calving area and contains the following physical and biological
features essential to the conservation of the species: sea surface conditions associated with Force
four or less on the Beaufort Scale, sea surface temperatures of 7 to 17 °Celsius, and water depths
of six to 28 m, where these features simultaneously co-occur over contiguous areas of at least
231 NM? of ocean waters during the months of November through April.
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7.2.4.6 Recovery Goals

See the 2005 updated Recovery Plan for the North Atlantic right whale for complete down-
listing criteria for the following recovery goals:

e The population ecology (range, distribution, age structure, and gender ratios, etc.) and
vital rates (age-specific survival, age-specific reproduction, and lifetime reproductive
success) of right whales are indicative of an increasing population;

e The population has increased for a period of thirty-five years at an average rate of
increase equal to or greater than two percent per year;

e None of the known threats to Northern right whales are known to limit the population’s
growth rate; and

e Given current and projected threats and environmental conditions, the right whale
population has no more than a one percent chance of quasi-extinction in one hundred
years.

7.2.5 Sei Whale

The sei whale is a widely distributed baleen whale found in all major oceans (Figure 24).

? Sei Whale (Balaenoptera borealis)
Species range

0 2,500 5,000 10,000 Kilometers

Figure 24. Map identifying the range of the endangered sei whale.

Sei whales are distinguishable from other whales by a long, sleek body that is dark bluish-gray to
black in color and pale underneath, and a single ridge located on their rostrum. The sei whale
was originally listed as endangered on December 2, 1970.

Information available from the recovery plan (NMFS 2011e), recent stock assessment reports
(Carretta et al. 2017; Hayes et al. 2017; Muto et al. 2017), the status review (NMFS 2012c), and
the scientific literature were used to summarize the life history, population dynamics and status
of the species as follows.

220



Biological and Conference Opinion on Navy
Atlantic Fleet Training and Testing Activities PCTS # FPR-2018-9259

7.2.5.1 Life History

Sei whales can live, on average, between 50 and 70 years. They have a gestation period of 10 to
12 months, and calves nurse for six to nine months. Sexual maturity is reached between six and
12 years of age with an average calving interval of two to three years. Sei whales mostly inhabit
continental shelf and slope waters far from the coastline. They winter at low latitudes, where
they calve and nurse, and summer at high latitudes, where they feed on a range of prey types,
including: plankton (copepods and krill), small schooling fishes, and cephalopods.

7.2.5.2 Population Dynamics

The following is a discussion of the species’ population and its variance over time. This section
includes abundance, population growth rate, genetic diversity, and spatial distribution as it
relates to the sei whale.

Two sub-species of sei whale are recognized, B. b. borealis in the Northern Hemisphere and B.
b. schlegellii in the Southern Hemisphere. Models indicate that total abundance declined from
42,000 to 8,600 individuals between 1963 and 1974 in the North Pacific Ocean. More recently,
the North Pacific Ocean population was estimated to be 29,632 (95 percent confidence intervals
18,576 to 47,267) between 2010 and 2012 (IWC 2016; Thomas et al. 2016). In the Southern
Hemisphere, pre-exploitation abundance is estimated at 65,000 whales, with recent abundance
estimated at 9,800 to 12,000 whales. Three relatively small stocks occur in U.S. waters: Nova
Scotia (N=357, Nmin=236), Hawaii (N=178, Nmin=93), and Eastern North Pacific (N=519,
Nmin=374). There are no estimates of pre-exploitation abundance for the North Atlantic Ocean.
Outside of U.S. waters, a shipboard sighting survey of Icelandic and Faroese waters produced an
estimate of about 10,300 sei whales (Cattanach et al. 1993). Additionally in the North Atlantic,
Macleod et al. (2005) reported an estimated 1,011 sei whales in waters off Scotland. Population
growth rates for sei whales are not available at this time as there are little to no systematic survey
efforts to study sei whales.

While some genetic data exist for sei whales, current samples sizes are small limiting our
confidence in their estimates of genetic diversity (NMFS 2011e). However, genetic diversity
information for similar cetacean population sizes can be applied. Stocks that have a total
population size of 2,000 to 2,500 individuals or greater provide for maintenance of genetic
diversity resulting in long-term persistence and protection from substantial environmental
variance and catastrophes. Stocks that have a total population 500 individuals or less may be at a
greater risk of extinction due to genetic risks resulting from inbreeding. Stock populations at low
densities (less than 100) are more likely to suffer from the ‘Allee’ effect, where inbreeding and
the heightened difficulty of finding mates reduces the population growth rate in proportion with
reducing density. All stocks of sei whales within U.S. waters are estimated to be below 500
individuals indicating they may be at risk of extinction due to inbreeding.

Sei whales are distributed worldwide, occurring in the North Atlantic Ocean, North Pacific
Ocean, and Southern Hemisphere.
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7.2.5.3 Vocalizations and Hearing

Data on sei whale vocal behavior is limited, but includes records off the Antarctic Peninsula of
broadband sounds in the 100-600 Hz range with 1.5 second duration and tonal and upsweep calls
in the 200 to 600 Hz range of one to three second durations (McDonald et al. 2005).
Vocalizations from the North Atlantic consisted of paired sequences (0.5-0.8 seconds, separated
by 0.4 to 1.0 seconds) of 10 to 20 short (4 milliseconds) frequency modulated sweeps between
1.5 to 3.5 kHz (Thomson and Richardson 1995). Source levels of 189 £5.8 dB re: 1 pPaat I m
have been established for sei whales in the northeastern Pacific Ocean (Weirathmueller et al.
2013).

Direct studies of sei whale hearing have not been conducted, but it is assumed that they can hear
the same frequencies that they produce (low) and are likely most sensitive to this frequency
range (Ketten 1997; Richardson et al. 1995c). This suggests sei whales, like other baleen whales,
are more likely to have their best hearing capacities at low frequencies, including frequencies
lower than those of normal human hearing, rather than mid- to high-frequencies (Ketten 1997).
In terms of functional hearing capability, sei whales belong to the low-frequency group, which
have a hearing range of 7 Hz to 35 kHz (NOAA 2016b).

7.2.5.4 Status

The sei whale is endangered as a result of past commercial whaling. Now, only a few individuals
are taken each year by Japan; however, Iceland has expressed an interest in targeting sei whales.
Current threats include vessel strikes, fisheries interactions (including entanglement), climate
change (habitat loss and reduced prey availability), and anthropogenic sound. Given the species’
overall abundance, they may be somewhat resilient to current threats. However, trends are
largely unknown, especially for individual stocks, many of which have relatively low abundance
estimates.

7.2.5.5 Critical Habitat
No critical habitat has been designated for the sei whale.
7.2.5.6 Recovery Goals

In response to the current threats facing the species, NMFS developed goals to recover sei whale
populations. These threats will be discussed in further detail in the environmental baseline
section of this opinion. See the 2011 Final Recovery Plan for the sei whale for complete
downlisting/delisting criteria for both of the following recovery goals (NMFS 2011e).

e Achieve sufficient and viable populations in all ocean basins.

e Ensure significant threats are addressed.
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7.2.6 Sperm Whales

The sperm whale is widely distributed and found in all major oceans (Figure 25).

¥l CZZspecies range f

Figure 25. Map identifying the range of the endangered sperm whale.

The sperm whale is the largest toothed whale and distinguishable from other whales by its
extremely large head, which takes up 25 to 35 percent of its total body length, and a single
blowhole asymmetrically situated on the left side of the head near the tip. The sperm whale was
originally listed as endangered on December 2, 1970.

Information available from the recovery plan (NMFS 2010a), recent stock assessment reports
(Carretta et al. 2017; Hayes et al. 2017; Muto et al. 2017), the status review (NMFS 2015c¢), and
the scientific literature were used to summarize the life history, population dynamics and status
of the species as follows.

7.2.6.1 Life History

The average lifespan of sperm whales is estimated to be at least 50 years (Whitehead 2009).
They have a gestation period of one to one and a half years, and calves nurse for approximately
two years. Sexual maturity is reached between seven and 13 years of age for females with an
average calving interval of four to six years. Male sperm whales reach full sexual maturity in
their twenties. Sperm whales mostly inhabit areas with a water depth of 600 m or more, and are
uncommon in waters less than 300 m deep. They winter at low latitudes, where they calve and
nurse, and summer at high latitudes, where they feed primarily on squid; other prey includes
octopus and demersal fish (including teleosts and elasmobranchs).

7.2.6.2 Population Dynamics

The following is a discussion of the species’ population and its variance over time. This section
includes abundance, population growth rate, genetic diversity, and spatial distribution as it
relates to the sperm whale.
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The sperm whale is the most abundant of the large whale species, with total abundance estimates
between 200,000 and 1,500,000. The most recent estimate indicated a global population of
between 300,000 and 450,000 individuals (Whitehead 2009). The higher estimates may be
approaching population sizes prior to commercial whaling, the reason for ESA listing. There are
no reliable estimates for sperm whale abundance across the entire Atlantic Ocean. However,
estimates are available for two of three U.S. stocks in the Atlantic Ocean, the Northern Gulf of
Mexico stock, estimated to consist of 763 individuals (Nmin=560) and the North Atlantic stock,
underestimated to consist of 2,288 individuals (Nmin=1,815). There are insufficient data to
estimate abundance for the Puerto Rico and U.S. Virgin Islands stock. In the northeast Pacific
Ocean, the abundance of sperm whales was estimated to be between 26,300 and 32,100 in 1997.
In the eastern tropical Pacific Ocean, the abundance of sperm whales was estimated to be 22,700
(95 percent confidence intervals 14,800 to 34,600) in 1993. Population estimates are also
available for two of three U.S. stocks that occur in the Pacific, the California/Oregon/
Washington stock, estimated to consist of 2,106 individuals (Nmin=1,332), and the Hawaii stock,
estimated to consist of 3,354 individuals (Nmin=2,539). There are insufficient data to estimate the
population abundance of the North Pacific stock. We are aware of no reliable abundance
estimates specifically for sperm whales in the South Pacific Ocean, and there is insufficient data
to evaluate trends in abundance and growth rates of sperm whale populations at this time.

Ocean-wide genetic studies indicate sperm whales have low genetic diversity, suggesting a
recent bottleneck, but strong differentiation between matrilineally related groups (Lyrholm and
Gyllensten 1998). Consistent with this, two studies of sperm whales in the Pacific Ocean indicate
low genetic diversity (Mesnick et al. 2011; Rendell et al. 2012). Furthermore, sperm whales from
the Gulf of Mexico, the western North Atlantic Ocean, the North Sea, and the Mediterrancan Sea
all have been shown to have low levels of genetic diversity (Engelhaupt et al. 2009). As none of
the stocks for which data are available have high levels of genetic diversity, the species may be
at some risk to inbreeding and ‘Allee’ effects, although the extent to which is currently unknown.
Sperm whales have a global distribution and can be found in relatively deep waters in all ocean
basins. While both males and females can be found in latitudes less than 40°, only adult males
venture into the higher latitudes near the poles.

7.2.6.3 Vocalizations and Hearing

Sound production and reception by sperm whales are better understood than in most cetaceans.
Recordings of sperm whale vocalizations reveal that they produce a variety of sounds, such as
clicks, gunshots, chirps, creaks, short trumpets, pips, squeals, and clangs (Goold 1999). Sperm
whales typically produce short duration repetitive broadband clicks with frequencies below 100
Hz to greater than 30 kHz (Watkins 1977) and dominant frequencies between 1 to 6 kHz and 10
to 16 kHz. Another class of sound, “squeals,” are produced with frequencies of 100 Hz to 20 kHz
(e.g., Weir et al. 2007). The source levels of clicks can reach 236 dB re: 1 pPa at 1 m, although
lower source level energy has been suggested at around 171 dB re: 1 pPa at 1 m (Goold and
Jones 1995; Mohl et al. 2003; Weilgart and Whitehead 1993; Weilgart and Whitehead 1997).
Most of the energy in sperm whale clicks is concentrated at around 2 to 4 kHz and 10 to 16 kHz
(Goold and Jones 1995; Weilgart and Whitehead 1993). The clicks of neonate sperm whales are
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very different from typical clicks of adults in that they are of low directionality, long duration,
and low frequency (between 300 Hz and 1.7 kHz) with estimated source levels between 140 to
162 dB re: 1 pPa at 1 m (Madsen et al. 2003). The highly asymmetric head anatomy of sperm
whales is likely an adaptation to produce the unique clicks recorded from these animals
(Cranford 1992; Norris and Harvey 1972).

Long, repeated clicks are associated with feeding and echolocation (Goold and Jones 1995;
Miller et al. 2004; Weilgart and Whitehead 1993; Weilgart and Whitehead 1997; Whitehead and
Weilgart 1991). Creaks (rapid sets of clicks) are heard most frequently when sperm whales are
foraging and engaged in the deepest portion of their dives, with inter-click intervals and source
levels being altered during these behaviors (Laplanche et al. 2005; Miller et al. 2004). Clicks are
also used during social behavior and intragroup interactions (Weilgart and Whitehead 1993).
When sperm whales are socializing, they tend to repeat series of group-distinctive clicks (codas),
which follow a precise rhythm and may last for hours (Watkins and Schevill 1977). Codas are
shared between individuals in a social unit and are considered to be primarily for intragroup
communication (Rendell and Whitehead 2004; Weilgart and Whitehead 1997). Research in the
South Pacific Ocean suggests that in breeding areas the majority of codas are produced by
mature females (Marcoux et al. 2006). Coda repertoires have also been found to vary
geographically and are categorized as dialects (Pavan et al. 2000; Weilgart and Whitehead 1997).
For example, significant differences in coda repertoire have been observed between sperm
whales in the Caribbean Sea and those in the Pacific Ocean (Weilgart and Whitehead 1997).
Three coda types used by male sperm whales have recently been described from data collected
over multiple years: these codas are associated with dive cycles, socializing, and alarm (Frantzis
and Alexiadou 2008).

Our understanding of sperm whale hearing stems largely from the sounds they produce. The only
direct measurement of hearing was from a young stranded individual from which auditory
evoked potentials were recorded (Carder and Ridgway 1990). From this whale, responses
support a hearing range of 2.5 to 60 kHz and highest sensitivity to frequencies between 5 to 20
kHz. Other hearing information consists of indirect data. For example, the anatomy of the sperm
whale’s inner and middle ear indicates an ability to best hear high-frequency to ultrasonic
hearing (Ketten 1992). The sperm whale may also possess better low-frequency hearing than
other odontocetes, although not as low as many baleen whales (Ketten 1992). Reactions to
anthropogenic sounds can provide indirect evidence of hearing capability, and several studies
have made note of changes seen in sperm whale behavior in conjunction with these sounds. For
example, sperm whales have been observed to frequently stop echolocating in the presence of
underwater pulses made by echosounders and submarine sonar (Watkins et al. 1985; Watkins
and Schevill 1975). In the Caribbean Sea, Watkins et al. (1985) observed that sperm whales
exposed to 3.25 to 8.4 kHz pulses (presumed to be from submarine sonar) interrupted their
activities and left the area. Similar reactions were observed from artificial sound generated by
banging on a boat hull (Watkins et al. 1985). Andr¢ et al. (1997) reported that foraging whales
exposed to a 10 kHz pulsed signal did not ultimately exhibit any general avoidance reactions:
when resting at the surface in a compact group, sperm whales initially reacted strongly, and then
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ignored the signal completely (André et al. 1997). Thode et al. (2007) observed that the acoustic
signal from the cavitation of a fishing vessel’s propeller (110 dB re: 1 uPa?-s between 250 Hz
and one kHz) interrupted sperm whale acoustic activity and resulted in the animals converging
on the vessel. Sperm whales have also been observed to stop vocalizing for brief periods when
codas are being produced by other individuals, perhaps because they can hear better when not
vocalizing themselves (Goold and Jones 1995). Because they spend large amounts of time at
depth and use low frequency sound, sperm whales are likely to be susceptible to low frequency
sound in the ocean (Croll et al. 1999). Nonetheless, sperm whales are considered to be part of the
mid-frequency marine mammal hearing group, with a hearing range between 150 Hz and 160
kHz (NOAA 2016b).

7.2.6.4 Status

The sperm whale is endangered as a result of past commercial whaling. Although the aggregate
abundance worldwide is probably at least several hundred thousand individuals, the extent of
depletion and degree of recovery of populations are uncertain. Commercial whaling is no longer
allowed; however, illegal hunting may occur. Continued threats to sperm whale populations
include vessel strikes, entanglement in fishing gear, competition for resources due to overfishing,
population, loss of prey and habitat due to climate change, and sound. The species’ large
population size shows that it is somewhat resilient to current threats.

7.2.6.5 Critical Habitat
No critical habitat has been designated for the sperm whale.
7.2.6.6 Recovery Goals

In response to the current threats facing the species, NMFS developed goals to recover sperm
whale populations. These threats will be discussed in further detail in the environmental baseline
section of this opinion. See the 2010 Final Recovery Plan for the sperm whale for complete
downlisting/delisting criteria for both of the following recovery goals.

e Achieve sufficient and viable populations in all ocean basins.

¢ Ensure significant threats are addressed.
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7.2.7 Green Sea Turtle — North Atlantic DPS

The green turtle is globally distributed and commonly inhabits nearshore and inshore waters,
occurring throughout tropical, sub-tropical and, to a lesser extent, temperate waters. The North
Atlantic DPS of green turtle is found in the North Atlantic Ocean and Gulf of Mexico (Figure
26).
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Figure 26. Geographic range of the North Atlantic DPS of green turtles, with
location and abundance of nesting females (Seminoff et al. 2015a).

The green turtle is the largest of the hardshell sea turtles, growing to a weight of 158.8 kilograms
and a straight carapace length of greater than one meter. The species was listed under the ESA on
July 28, 1978 (43 FR 32800). The species was separated into two ESA-listing designations:
endangered for breeding populations in Florida and the Pacific coast of Mexico and threatened in
all other areas throughout its range. On April 6, 2016, NMFS listed 11 DPSs of green turtles as
threatened or endangered under the ESA. The North Atlantic DPS of green turtle is ESA-listed as
threatened.

We used information available in the 2007 Five Year Review (NMFS and USFWS 2007a), the
2015 Status Review (Seminoff et al. 2015a), and the scientific literature to summarize the life
history, population dynamics, and status of the species as follows.
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7.2.7.1 Life History

Age at first reproduction for females is 20 to 40 years. Green turtles lay an average of three nests
per season with an average of 100 eggs per nest. The remigration interval (i.e., return to natal
beaches) is two to five years. Nesting occurs primarily on beaches with intact dune structure,
native vegetation, and appropriate incubation temperatures during summer months. After
emerging from the nest, hatchlings swim to offshore areas and go through a post-hatchling
pelagic stage where they are believed to live for several years. During this life stage, green turtles
feed close to the surface on a variety of marine algae and other life associated with drift lines and
debris. Adult sea turtles exhibit site fidelity and migrate hundreds to thousands of kilometers
from nesting beaches to foraging areas. Green turtles spend the majority of their lives in coastal
foraging grounds, which include open coastlines and protected bays and lagoons. Adult green
turtles feed primarily on seagrasses and algae, although they also eat jellyfish, sponges, and other
invertebrate prey.

7.2.7.2 Population Dynamics

The following discussion of the species’ population and its variance over time. This section
includes abundance, population growth rate, genetic diversity, and spatial distribution as it
relates to the North Atlantic DPS of green turtle.

The green turtle occupies the coastal waters of over 140 countries worldwide; nesting occurs in
more than 80 countries. Worldwide, nesting data at 464 sites indicate that 563,826 to 564,464
females nest each year (Seminoff et al. 2015a). Compared to other DPSs, the North Atlantic DPS
exhibits the highest nester abundance, with approximately 167,424 females at 73 nesting sites
(Figure 26), and available data indicate an increasing trend in nesting. The largest nesting site in
the North Atlantic DPS is in Tortuguero, Costa Rica, which hosts 79 percent of nesting females
for the DPS (Seminoff et al. 2015a).

Many nesting sites worldwide suffer from a lack of consistent, standardized monitoring, making
it difficult to characterize population growth rates for a DPS. For the North Atlantic DPS of
green turtle, the available data indicate an increasing trend in nesting. There are no reliable
estimates of population growth rate for the DPS as a whole, but estimates have been developed at
a localized level. Modeling by Chaloupka et al. (2008) using data sets for 25 years or more show
the Florida nesting stock at the Archie Carr National Wildlife Refuge growing at an annual rate
of 13.9 percent, and the Tortuguero, Costa Rica, population growing at 4.9 percent.

The North Atlantic DPS of green turtle has a globally unique haplotype, which was a factor in
defining the discreteness of the population for the DPS. Evidence from mitochondrial DNA
studies indicates that there are at least four independent nesting sub-populations in Florida, Cuba,
Mexico, and Costa Rica (Seminoff et al. 2015a). More recent genetic analysis indicates that
designating a new western Gulf of Mexico management unit might be appropriate (Shamblin et
al. 2016).

The green turtle has a circumglobal distribution, occurring throughout nearshore tropical, sub-
tropical and, to a lesser extent, temperate waters (Seminoff et al. 2015a). Green turtles from the
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North Atlantic DPS range from the boundary of South and Central America (7.5° North, 77°
West) in the south, throughout the Caribbean, the Gulf of Mexico, and the U.S. Atlantic coast to
New Brunswick, Canada (48° North, 77° West) in the north. The range of the North Atlantic
DPS then extends due east along latitudes 48° North and 19° North to the western coasts of
Europe and Africa (Figure 26). Nesting occurs primarily in Costa Rica, Mexico, Florida, and
Cuba.

7.2.7.3 Vocalization and Hearing

Sea turtles primarily detect low frequencies with typical hearing frequencies from 30 Hz to 2
kHz, with a range of maximum sensitivity between 100 to 800 Hz (Bartol and Ketten 2006b;
Bartol et al. 1999b; Lenhardt 1994; Lenhardt 2002; Ridgway et al. 1969b). Piniak et al. (2016)
found green turtle juveniles capable of hearing underwater sounds at frequencies of 50 Hz to
1,600 Hz (maximum sensitivity at 200 to 400 Hz). Hearing below 80 Hz is less sensitive but still
possible (Lenhardt 1994). Other studies have similarly found greatest sensitivities between 200
to 400 Hz for the green turtle with a range of 100 to 500 Hz (Bartol and Ketten 2006b; Ridgway
et al. 1969b).

These hearing sensitivities are similar to those reported for two terrestrial species: pond and
wood turtles. Pond turtles respond best to sounds between 200 to 700 Hz, with slow declines
below 100 Hz and rapid declines above 700 Hz, and almost no sensitivity above 3 kHz (Wever
and Vernon 1956). Wood turtles are sensitive up to about 500 Hz, followed by a rapid decline
above 1 kHz and almost no responses beyond 3 to 4 kHz (Patterson 1966).

7.2.7.4 Status

Once abundant in tropical and sub-tropical waters, green turtles worldwide exist at a fraction of
their historical abundance as a result of over-exploitation. Globally, egg harvest, the harvest of
females on nesting beaches and directed hunting of sea turtles in foraging areas remain the three
greatest threats to their recovery. In addition, bycatch in drift-net, long-line, set-net, pound-net,
and trawl fisheries kill thousands of green turtles annually. Increasing coastal development
(including beach erosion and re-nourishment, construction and artificial lighting) threatens
nesting success and hatchling survival. On a regional scale, the different DPSs experience these
threats as well, to varying degrees. Differing levels of abundance combined with different
intensities of threats and effectiveness of regional regulatory mechanisms make each DPS
uniquely susceptible to future perturbations.

Historically, green turtles in the North Atlantic DPS were hunted for food, which was the
principle cause of the population’s decline. Apparent increases in nester abundance for the North
Atlantic DPS in recent years are encouraging but must be viewed cautiously, as the datasets
represent a fraction of a green turtle generation, up to 50 years. While the threats of pollution,
habitat loss through coastal development, beachfront lighting, and fisheries bycatch continue, the
North Atlantic DPS appears to be somewhat resilient to future perturbations.
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7.2.7.5 Critical Habitat

On September 2, 1998, NMFS designated critical habitat for green turtles, which is within the
action area and include coastal waters surrounding Culebra Island, Puerto Rico (Figure 27).
Seagrass beds surrounding Culebra provide important foraging resources for juvenile, sub-adult,
and adult green turtles. Additionally, coral reefs surrounding the island provide resting shelter
and protection from predators. This area provides important developmental habitat for the
species. Activities that may affect the critical habitat include beach renourishment, dredge and
fill activities, coastal construction, and freshwater discharge. Due to its location, this critical
habitat would be accessible by individuals of the North Atlantic DPS.
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Figure 27: Map of green turtle designated critical habitat in Culebra Island, Puerto

Rico.

7.2.7.6 Recovery Goals

In response to the current threats facing the species, NMFS developed goals to recover green
turtle populations. These threats will be discussed in further detail in the environmental baseline
section of this opinion. See the 1998 and 1991 recovery plans for the Pacific, East Pacific, and
Atlantic populations of green turtles for complete downlisting/delisting criteria for recovery
goals for the species. Broadly, recovery plan goals emphasize the need to protect and manage
nesting and marine habitat, protect and manage populations on nesting beaches and in the marine
environment, increase public education, and promote international cooperation on sea turtle

conservation topics.
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7.2.8 Hawksbill Turtle

The hawksbill turtle has a circumglobal distribution throughout tropical and, to a lesser extent,
sub-tropical oceans (Figure 28).
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Figure 28. Map identifying the range of the endangered hawksbill turtle.

The hawksbill turtle has a sharp, curved, beak-like mouth and a “tortoiseshell” pattern on its
carapace, with radiating streaks of brown, black, and amber. The species was first listed under
the Endangered Species Conservation Act and listed as endangered under the ESA since 1973.

We used information available in the five year reviews (NMFS 2013; NMFS and USFWS
2007b) and the scientific literature to summarize the life history, population dynamics and status
of the species, as follows.

7.2.8.1 Life History

Hawksbill turtles reach sexual maturity at twenty to forty years of age. Females return to their
natal beaches every two to five years to nest and nest an average of three to five times per
season. Clutch sizes are large (up to 250 eggs). Sex determination is temperature dependent, with
warmer incubation producing more females. Hatchlings migrate to and remain in pelagic habitats
until they reach approximately 22 to 25 cm in straight carapace length. As juveniles, they take up
residency in coastal waters to forage and grow. As adults, hawksbill turtles use their sharp beak-
like mouths to feed on sponges and corals. Hawksbill turtles are highly migratory and use a wide
range of habitats during their lifetimes (Musick and Limpus 1997; Plotkin 2003). Satellite tagged
sea turtles have shown significant variation in movement and migration patterns. Distance
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traveled between nesting and foraging ranges from a few hundred to a few thousand kilometers
(Horrocks et al. 2001; Miller et al. 1998).

7.2.8.2 Population Dynamics

The following is a discussion of the species’ population and its variance over time. This section
includes: abundance, population growth rate, genetic diversity, and spatial distribution as it
relates to the hawksbill turtle.

Surveys at 88 nesting sites worldwide indicate that 22,004 to 29,035 females nest annually
(NMEFS 2013). In general, hawksbill turtles are doing better in the Atlantic and Indian Ocean
than in the Pacific Ocean, where despite greater overall abundance, a greater proportion of the
nesting sites are declining.

From 1980 through 2003, the number of nests at three primary nesting beaches (Rancho Nuevo,
Tepehaujes, and Playa Dos) increased 15 percent annually (Heppell et al. 2005); however, due to
recent declines in nest counts, decreased survival at other life stages, and updated population
modeling, this rate is not expected to continue (NMFS 2013).

Populations are distinguished generally by ocean basin and more specifically by nesting location.
Our understanding of population structure is relatively poor. Genetic analysis of hawksbill turtles
foraging off the Cape Verde Islands identified three closely-related haplotypes in a large
majority of individuals sampled that did not match those of any known nesting population in the
western Atlantic, where the vast majority of nesting has been documented (Mcclellan et al. 2010;
Monzon-Arguello et al. 2010). Hawksbill turtles in the Caribbean Sea seem to have dispersed
into separate populations (rookeries) after a bottleneck roughly 100,000 to 300,000 years ago
(Leroux et al. 2012).

The hawksbill turtle has a circumglobal distribution throughout tropical and, to a lesser extent,
sub-tropical waters of the Atlantic, Indian, and Pacific Oceans. In their oceanic phase, juvenile
hawksbill turtles can be found in Sargassum mats; post-oceanic hawksbill turtles may occupy a
range of habitats that include coral reefs or other hard-bottom habitats, sea grass, algal beds,
mangrove bays and creeks (Bjorndal and Bolten 2010; Musick and Limpus 1997).

7.2.8.3 Vocalization and Hearing

Currently, no information exists regarding hawksbill sea turtle vocalizations. Sea turtles
primarily detect low frequencies with typical hearing frequencies from 30 Hz to 2 kHz, with a
range of maximum sensitivity between 100 to 800 Hz (Bartol and Ketten 2006b; Bartol et al.
1999b; Lenhardt 1994; Lenhardt 2002; Ridgway et al. 1969b). Piniak et al. (2012) found
hawksbill turtle hatchlings capable of hearing underwater sounds at frequencies of between 50
Hz to 1.6 kHz (maximum sensitivity at 200 to 400 Hz).

These hearing sensitivities are similar to those reported for two terrestrial species: pond and
wood turtles. Pond turtles respond best to sounds between 200 to 700 Hz, with slow declines
below 100 Hz and rapid declines above 700 Hz, and almost no sensitivity above 3 kHz (Wever
and Vernon 1956). Wood turtles are sensitive up to about 500 Hz, followed by a rapid decline
above 1 kHz and almost no responses beyond 3 or 4 kHz (Patterson 1966).
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7.2.8.4 Status

Long-term data on hawksbill turtle indicate that 63 sites have declined over the past 20 to 100
hundred years (historic trends are unknown for the remaining 25 sites). Recently 28 sites (68
percent) have experienced nesting declines, ten have experienced increases, three have remained
stable, and 47 have unknown trends. The greatest threats to hawksbill turtles are overharvesting
of sea turtles and eggs, degradation of nesting habitat, and fisheries interactions. Adult hawksbill
turtles are harvested for their meat and carapace, which is sold as tortoiseshell. Eggs are taken at
high levels, especially in Southeast Asia where collection approaches 100 percent in some areas.
In addition, lights on or adjacent to nesting beaches are often fatal to emerging hatchlings and
alters the behavior of nesting adults. The species’ resilience to additional perturbation is low.

7.2.8.5 Critical Habitat

On September 2, 1998, NMFS established critical habitat for hawksbill turtles, which is within
the action area, around Mona and Monito Islands, Puerto Rico (Figure 29). Aspects of these
areas that are important for hawksbill turtle survival and recovery include important natal
development habitat, refuge from predation, shelter between foraging periods, and food for
hawksbill turtle prey.
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Figure 29. Map depicting hawksbill turtle designated critical habitat.
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7.2.8.6 Recovery Goals

See the 1992 and 1998 Recovery Plans for the U.S. Caribbean, Atlantic, and Gulf of Mexico and
U.S. Pacific populations of hawksbill turtles, respectively, for complete downlisting/delisting
criteria for each of their respective recovery goals. The following items were the top recovery
actions identified to support in the Recovery Plans:

¢ Identify important nesting beaches.
e Ensure long-term protection and management of important nesting beaches.

e Protect and manage nesting habitat; prevent the degradation of nesting habitat caused by
seawalls, revetments, sand bags, other erosion-control measures, jetties, and breakwaters.

e Identify important marine habitats; protect and manage populations in marine habitat.

e Protect and manage marine habitat; prevent the degradation or destruction of important
(marine) habitats caused by upland and coastal erosion.

e Prevent the degradation of reef habitat caused by sewage and other pollutants.
e Monitor nesting activity on important nesting beaches with standardized index surveys.

e [Evaluate nest success and implement appropriate nest-protection on important nesting
beaches.

e Ensure that law-enforcement activities prevent the illegal exploitation and harassment of
sea turtles and increase law-enforcement efforts to reduce illegal exploitation.

e Determine nesting beach origins for juveniles and sub-adult populations.
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7.2.9 Kemp’s Ridley Turtle

The Kemp’s ridley turtle is considered to be the most endangered sea turtle, internationally
(Groombridge 1982; Zwinenberg 1977). Its range extends from the Gulf of Mexico the Atlantic
coast, with nesting beaches limited to a few sites in Mexico and Texas (Figure 30).
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Figure 30. Map identifying the range of the endangered Kemp’s ridley turtle.

Kemp’s ridley turtles are the smallest of all sea turtle species, with a nearly circular top shell and
pale yellowish bottom shell. The species was first listed under the Endangered Species
Conservation Act and listed as endangered under the ESA since 1973 and listed as endangered
under the ESA since 1973.

We used information available in the revised recovery plan (NMFS et al. 2011), the five-year
review (NMFS and USFWS 2015), and the scientific literature to summarize the life history,
population dynamics, and status of the species, as follows.

7.2.9.1 Life History

Females mature at 12 years of age. The average remigration is two years. Nesting occurs from
April to July in large arribadas, primarily at Rancho Nuevo, Mexico. Females lay an average of
2.5 clutches per season. The annual average clutch size is 97 to 100 eggs per nest. The nesting
location may be particularly important because hatchlings can more easily migrate to foraging
grounds in deeper oceanic waters, where they remain for approximately two years before
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returning to nearshore coastal habitats. Juvenile Kemp’s ridley turtles use these nearshore coastal
habitats from April through November, but move towards more suitable overwintering habitat in
deeper offshore waters (or more southern waters along the Atlantic coast) as water temperature
drops. Adult habitat largely consists of sandy and muddy areas in shallow, nearshore waters less
than 37 m deep, although they can also be found in deeper offshore waters. As adults, Kemp’s
ridley turtles forage on swimming crabs, fish, jellyfish, mollusks, and tunicates (NMFS et al.
2011).

7.2.9.2 Population Dynamics

The following is a discussion of the species’ population and its variance over time. This section
includes abundance, population growth rate, genetic diversity, and spatial distributions as it
relates to the Kemp’s ridley turtle.

Of the sea turtle species in the world, the Kemp’s ridley has declined to the lowest population
level. Nesting aggregations at a single location (Rancho Nuevo, Mexico) were estimated at
40,000 females in 1947. By the mid-1980s, the population had declined to an estimated 300
nesting females. In 2014, there were an estimated 10,987 nests and 519,000 hatchlings released
from three primary nesting beaches in Mexico (NMFS and USFWS 2015). The number of nests
in Padre Island, Texas has increased over the past two decades, with one nest observed in 1985,
four in 1995, 50 in 2005, 197 in 2014 (NMFS and USFWS 2015).

From 1980 through 2003, the number of nests at three primary nesting beaches (Rancho Nuevo,
Tepehuajes, and Playa Dos) increased 15 percent annually (Heppell et al. 2005); however, due to
recent declines in nest counts, decreased survival of immature and adult sea turtles, and updated
population modeling, this rate is not expected to continue (NMFS and USFWS 2015).

Genetic variability in Kemp’s ridley turtles is considered to be high, as measured by
heterozygosis at microsatellite loci (NMFS et al. 2011). Additional analysis of the mitochondrial
DNA taken from samples of Kemp’s ridley turtles at Padre Island, Texas showed six distinct
haplotypes, with one of these also being found at Rancho Nuevo (Dutton et al. 2006).

The Kemp’s ridley turtle occurs from the Gulf of Mexico and along the Atlantic coast of the U.S.
(TEWG 2000). Kemp’s ridley turtles have occasionally been found in the Mediterranean Sea,
which may be due to migration expansion or increased hatchling production (Tomas and Raga
2008). The vast majority of individuals stem from breeding beaches at Rancho Nuevo on the
Gulf of Mexico coast of Mexico. During spring and summer, juvenile Kemp’s ridley turtles
occur in the shallow coastal waters along the Atlantic continental shelf from New England to
Florida, and from the northern Gulf of Mexico from Texas to north Florida. In the fall, most
Kemp’s ridley turtles migrate to deeper or more southern, warmer waters and remain there
through the winter (Schmid 1998). As adults, many sea turtles remain in the Gulf of Mexico,
with only occasional occurrence in the Atlantic Ocean (NMFS et al. 2011).

7.2.9.3 Vocalization and Hearing

Very little is known about sea turtle vocalizations. While leatherback sea turtles have been
recorded making some sounds, there is no available data regarding Kemp’s ridley sea turtle

237



Biological and Conference Opinion on Navy
Atlantic Fleet Training and Testing Activities PCTS # FPR-2018-9259

vocalizations. Sea turtles are low frequency hearing specialists, typically hearing frequencies 30
Hz to 2 kHz, with a range of maximum sensitivity between 100 to 800 Hz (Bartol and Ketten
2006b; Bartol et al. 1999b; Lenhardt 1994; Lenhardt 2002; Ridgway et al. 1969b). Hearing
below 80 Hz is less sensitive but still possible (Lenhardt 1994). Juvenile Kemp’s ridley turtles
can hear from 100 to 500 Hz, with a maximum sensitivity between 100 to 200 Hz at thresholds
of 110 dB re: 1 pPa (Bartol and Ketten 2006b).

These hearing sensitivities are similar to those reported for two terrestrial species: pond and
wood turtles. Pond turtles respond best to sounds between 200 to 700 Hz, with slow declines
below 100 Hz and rapid declines above 700 Hz, and almost no sensitivity above 3 kHz (Wever
and Vernon 1956). Wood turtles are sensitive up to about 500 Hz, followed by a rapid decline
above 1 kHz and almost no responses beyond 3 or 4 kHz (Patterson 1966).

7.2.9.4 Status

The Kemp’s ridley turtle was listed as endangered in response to a severe population decline,
primarily the result of egg collection. In 1973, legal ordinances prohibited the harvest of sea
turtles from May to August, and in 1990, the harvest of all sea turtles was prohibited by
presidential decree. In 2002, Rancho Nuevo was declared a sanctuary. A successful head-start
program has resulted in re-establishment of nesting at Texan beaches. While fisheries bycatch
remains a threat, the use of sea turtle excluder devices mitigates take. Fishery interactions and
strandings, possibly due to forced submergence, appear to be the main threats to the species. It is
clear that the species is steadily increasing; however, the species’ limited range and low global
abundance make it vulnerable to new sources of mortality as well as demographic and
environmental randomness, all of which are often difficult to predict with any certainty.
Therefore, its resilience to future perturbation is low.

7.2.9.5 Critical Habitat
No critical habitat has been designated for Kemp’s ridley turtles.
7.2.9.6 Recovery Goals

In response to the current threats facing the species, NMFS developed goals to recover Kemp’s
ridley turtle populations. These threats will be discussed in further detail in the environmental
baseline section of this opinion. See the 2011 Final Bi-National (U.S. and Mexico) Revised
Recovery Plan for Kemp’s ridley turtles for complete downlisting/delisting criteria for each of
their respective recovery goals. The following items were identified as priorities to recover
Kemp’s ridley turtles:

e Protect and manage nesting and marine habitats.

e Protect and manage populations on the nesting beaches and in the marine environment.
e Maintain a stranding network.

e Manage captive stocks.

e Sustain education and partnership programs.
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e Maintain, promote awareness of and expand U.S. and Mexican laws.
e Implement international agreements.
e Enforce laws.

7.2.10 Leatherback Sea Turtle

The leatherback turtle is unique among sea turtles for its large size, wide distribution (due to
thermoregulatory systems and behavior), and lack of a hard, bony carapace. It ranges from
tropical to sub-polar latitudes, worldwide (Figure 31).

Leatherback subpopulations [ Atiantic, Southeast | Indian, Northeast Pacific, East * Nesting Sites
I Atiantic, Northwest Atlantic, Southwest || Indian, Southwest [ Pacific, West

Figure 31. Map identifying the range of endangered leatherback turtle [adapted
from Wallace et al. (2013)].

Leatherback turtles are the largest living sea turtle, reaching lengths of 1.8 m long, and weighing
up to 907.2 kilograms. Leatherback turtles have a distinct black leathery skin covering their
carapace with pinkish white skin on their belly. The species was first listed under the Endangered
Species Conservation Act and listed as endangered under the ESA since 1973.

We used information available in the five year review (NMFS and USFWS 2013), critical habitat
designation, and the scientific literature to summarize the life history, population dynamics, and
status of the species as follows.

7.2.10.1 Life History

Age at maturity has been difficult to ascertain, with estimates ranging from five to 29 years
(Avens et al. 2009; Spotila et al. 1996). Females lay up to seven clutches per season, with more
than 65 eggs per clutch and eggs weighing greater than 80 grams (Reina et al. 2002; Wallace et
al. 2007). The number of leatherback turtle hatchings that make it out of the nest on the beach
(i.e., emergent success) is approximately 50 percent worldwide (Eckert et al. 2012). Females nest
every one to seven years. Natal homing, at least within an ocean basin, results in reproductive
isolation between five broad geographic regions: eastern and western Pacific, eastern and
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western Atlantic, and Indian Ocean. Leatherback turtles migrate long, transoceanic distances
between their tropical nesting beaches and the highly productive temperate waters where they
forage, primarily on jellyfish and tunicates. These gelatinous prey are relatively nutrient-poor,
such that leatherback turtles must consume large quantities to support their body weight.
Leatherback turtles weigh about 33 percent more on their foraging grounds than at nesting,
indicating that they probably catabolize fat reserves to fuel migration and subsequent
reproduction (Aguirre et al. 2006; James et al. 2005). Sea turtles must meet an energy threshold
before returning to nesting beaches. Therefore, their remigration intervals (the time between
nesting) are dependent upon foraging success and duration (Hays 2000; Price et al. 2004).

7.2.10.2 Population Dynamics

The following is a discussion of the species’ population and its variance over time. This section
includes abundance, population growth rate, genetic diversity, and spatial distribution as it
relates to the leatherback turtle.

Leatherback turtles are globally distributed, with nesting beaches in the Pacific, Indian, and
Atlantic Oceans. Detailed population structure is unknown, but is likely dependent upon nesting
beach location. Based on estimates calculated from nest count data, there are between 34,000 and
94,000 adult leatherback turtles in the North Atlantic Ocean (TEWG 2007). In contrast,
leatherback turtle populations in the Pacific Ocean are much lower. Overall, Pacific populations
have declines from an estimated 81,000 individuals to less than 3,000 total adults and sub-adults
(Spotila et al. 2000). Population abundance in the Indian Ocean is difficult to assess due to lack
of data and inconsistent reporting. Available data from southern Mozambique show that
approximately 10 females nest per year from 1994 through 2004, and about 296 nests per year
counted in South Africa (NMFS and USFWS 2013).

Population growth rates for leatherback turtles vary by ocean basin. Counts of leatherback turtles
at nesting beaches in the western Pacific indicate that the sub-population has been declining at a
rate of almost six percent per year since 1984 (Tapilatu et al. 2013). Leatherback turtle sub-
populations in the Atlantic Ocean, however, are showing signs of improvement. Nesting females
in South Africa are increasing at an annual rate of four to 5.6 percent, and from nine to 13
percent in Florida and the U.S. Virgin Islands (TEWG 2007), believed to be a result of
conservation efforts.

Analyses of mitochondrial DNA from leatherback turtles indicates a low level of genetic
diversity, pointing to possible difficulties in the future if current population declines continue
(Dutton et al. 1999). Further analysis of samples taken from individuals from rookeries in the
Atlantic and Indian Oceans suggest that each of the rookeries represent demographically
independent populations (NMFS and USFWS 2013).

Leatherback turtles are distributed in oceans throughout the world (Figure 31). Leatherback
turtles occur through marine waters, from nearshore habitats to oceanic environments (Shoop
and Kenney 1992). Movements are largely dependent upon reproductive and feeding cycles and
the oceanographic features that concentrate prey, such as frontal systems, eddy features, current
boundaries, and coastal retention areas (Benson et al. 2011).

240



Biological and Conference Opinion on Navy
Atlantic Fleet Training and Testing Activities PCTS # FPR-2018-9259

7.2.10.3 Vocalization and Hearing

Little is known about sea turtle sound use and production. Nesting leatherback turtles have been
recorded producing sounds (sighs, grunts or belch-like sounds) up to 1,200 Hz with maximum
energy from 300 to 500 Hz (Cook and Forrest 2005; Mrosovsky 1972). Although these sounds
are thought to be associated with breathing (Cook and Forrest 2005; Mrosovsky 1972). In
addition, leatherback embryos in eggs and hatchlings have been recorded making low-frequency
pulsed and harmonic sounds (Ferrara et al. 2014).

Sea turtles are low frequency hearing specialists, typically hearing frequencies from 30 Hz to 2
kHz, with a range of maximum sensitivity between 100 and 800 Hz (Bartol and Ketten 2006b;
Bartol et al. 1999b; Lenhardt 1994; Lenhardt 2002; Ridgway et al. 1969b). Piniak (2012)
measured hearing of hatchlings leatherback turtles in water and in air, and observed reactions to
low frequency sounds, with responses to stimuli occurring between 50 Hz and 1.6 kHz in air and
between 50 Hz and 1.2 kHz in water (lowest sensitivity recorded was 93 dB re: 1 pPa at 300 Hz).

These hearing sensitivities are similar to those reported for two terrestrial species: pond and
wood turtles. Pond turtles respond best to sounds between 200 and 700 Hz, with slow declines
below 100 Hz and rapid declines above 700 Hz, and almost no sensitivity above 3 kHz (Wever
and Vernon 1956). Wood turtles are sensitive up to about 500 Hz, followed by a rapid decline
above 1 kHz and almost no responses beyond 3 to 4 kHz (Patterson 1966).

7.2.10.4 Status

The leatherback turtle is an endangered species whose once large nesting populations have
experienced steep declines in recent decades. The primary threats to leatherback turtles include
fisheries bycatch, harvest of nesting females, and egg harvesting. Because of these threats, once
large rookeries are now functionally extinct, and there have been range-wide reductions in
population abundance. Other threats include loss of nesting habitat due to development, tourism,
and sand extraction. Lights on or adjacent to nesting beaches alter nesting adult behavior and are
often fatal to emerging hatchlings as they are drawn to light sources and away from the sea.
Plastic ingestion is common in leatherbacks and can block gastrointestinal tracts leading to death.
Climate change may alter sex ratios (as temperature determines hatchling sex), range (through
expansion of foraging habitat), and habitat (through the loss of nesting beaches, because of sea-
level rise). The species’ resilience to additional perturbation is low.

7.2.105 Critical Habitat

On March 23, 1979, leatherback critical habitat was designated adjacent to Sandy Point, St.
Croix, Virgin Islands from the 183 m (600 ft) isobath to mean high tide level between 17° 42’
12” North and 65° 50’ 00” West (Figure 32). This habitat is occurs within the action area and is
essential for nesting, which has been increasingly threatened since 1979, when tourism increased
significantly, bringing nesting habitat and people into close and frequent proximity. The
designated critical habitat is within the Sandy Point National Wildlife Refuge. Leatherback turtle
nesting increased at an annual rate of thirteen percent from 1994 to 2001; this rate has slowed
according to nesting data from 2001 to 2010 (NMFS and USFWS 2013).
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[ Leatherback Turtle Critical Habitat

Figure 32. Map depicting leatherback turtle designated critical habitat in the
United States Virgin Islands.

On January 20, 2012, NMFS issued a final rule to designate additional critical habitat for the
leatherback turtle along the west coast of the United States. This additional critical habitat area is
outside the action area. Accordingly, this habitat will not be considered further in this opinion.

7.2.10.6 Recovery Goals

In response to the current threats facing the species, NMFS developed goals to recover
leatherback turtle populations. These threats will be discussed in further detail in the
environmental baseline section of this opinion. See the 1998 and 1991 Recovery Plans for the
U.S. Pacific and U.S. Caribbean, Gulf of Mexico, and Atlantic leatherback turtles for complete
downlisting/delisting criteria for each of their respective recovery goals. The following items
were the top five recovery actions identified to support in the Leatherback Five Year Action
Plan:
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e Reduce fisheries interactions.
e Improve nesting beach protection and increase reproductive output.
e International cooperation.
e Monitoring and research.
e Public engagement.
7.2.11 Loggerhead Sea Turtle — Northwest Atlantic Ocean DPS

Loggerhead turtles are circumglobal and are found in the temperate and tropical regions of the
Pacific, Indian, and Atlantic Oceans. Northwest Atlantic Ocean DPS of loggerhead turtles are
found along eastern North America, Central America, and northern South America (Figure 33).
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Figure 33. Map identifying the range of the Northwest Atlantic Ocean DPS of
loggerhead turtles.

The loggerhead turtle is distinguished from other sea turtles by it reddish-brown carapace, large
head, and powerful jaws. The species was first listed as threatened under the ESA in 1978 (43
FR 32800). On September 22, 2011, the NMFS designated nine DPSs of loggerhead turtles, with
the Northwest Atlantic Ocean DPS of loggerhead turtle listed as threatened.

243



Biological and Conference Opinion on Navy
Atlantic Fleet Training and Testing Activities PCTS # FPR-2018-9259

We used information available in the 2009 Status Review (Conant et al. 2009), the final ESA-
listing rule, and the scientific literature to summarize the life history, population dynamics, and
status of the species, as follows.

7.211.1 Life History

Mean age at first reproduction for female loggerhead turtles is 30 years. Females lay an average
of three clutches per season. The annual average clutch size is 112 eggs per nest. The average
remigration interval is 2.7 years. Nesting occurs on beaches, where warm, humid sand
temperatures incubate the eggs. Temperature determines the sex of the sea turtle during the
middle of the incubation period. Loggerhead sea turtles spend the post-hatchling stage in pelagic
waters. The juvenile stage is spent first in the oceanic zone and later in the neritic zone (i.e.,
coastal waters). Coastal waters provide important foraging habitat, inter-nesting habitat, and
migratory habitat for adult loggerhead turtles. Neritic juvenile loggerheads forage on crabs,
mollusks, jellyfish and vegetation, where as adults typically prey on benthic invertebrates such as
mollusks and decapods.

7.211.2 Population Dynamics

The following is a discussion of the species’ population and its variance over time. This section
includes abundance, population growth rate, genetic diversity, and spatial distribution as it
relates to the Northwest Atlantic Ocean DPS of loggerhead turtle.

There is a general agreement that the number of nesting females provides a useful index of the
species’ population size and stability at this life stage, even though there are no doubts about the
ability to estimate the overall population size. Adult nesting females often account for less than
one percent of total population numbers (Bjorndal et al. 2005). The global abundance of nesting
female loggerhead turtles is estimated at 43,320 to 44,560. Using a stage/age demographic
model, the adult female population size of the DPS is estimated at 20,000 to 40,000 females, and
53,000 to 92,000 nests annually (NMFS 2009a). In 2010, there were estimated to be
approximately 801,000 loggerhead turtles (greater than 30 cm in size, inter-quartile range of
approximately 521,000—1,111,000) in northwestern Atlantic continental shelf region based on
aerial surveys (NMFS 2011f).

Based on genetic information, the Northwest Atlantic Ocean DPS of loggerhead turtle is further
categorized into five recovery units corresponding to nesting beaches. These are Northern
Recovery Unit, Peninsular Florida Recovery Unit, Dry Tortugas Recovery Unit, Northern Gulf
of Mexico Recovery Unit, and the Greater Caribbean Recovery Unit. The Northern Recovery
Unit, from North Carolina to northeastern Florida, and is the second largest nesting aggregation
in the Northwest Atlantic Ocean DPS, with an average of 5,215 nests from 1989 through 2008,
and approximately 1,272 nesting females (NMFS and USFWS 2008). The Peninsular Florida
Recovery Unit hosts more than 10,000 females nesting annually, which constitutes 87 percent of
all nesting effort in the Northwest Atlantic Ocean DPS of loggerhead turtles (Ehrhart et al.
2003). The Dry Tortugas Recovery Unit includes all islands west of Key West, Florida. The only
available data for the nesting sub-population on Key West comes from a census conducted from
1995 through 2004 (excluding 2002), which provided a mean of 246 nests per year, or about 60
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nesting females (NMFS and USFWS 2007c¢). The Northern Gulf of Mexico Recovery Unit has
between 100 to 999 nesting females annually, and a mean of 910 nests per year. The Greater
Caribbean Recovery Unit encompasses nesting sub-populations in Mexico to French Guiana, the
Bahamas, and the Lesser and Greater Antilles. The majority of nesting for this recovery unit
occurs on the Yucatan peninsula, in Quintana Roo, Mexico, with 903 to 2,331 nests annually
(Zurita et al. 2003). Other significant nesting sites are found throughout the Caribbean Sea, and
including Cuba, with approximately 250 to 300 nests annually (Ehrhart et al. 2003), and over 100
nests annually in Cay Sal in the Bahamas (NMFS and USFWS 2008).

Four of the Northwest Atlantic DPS recovery units have adequate data to examine population
trends, the Northern Recovery Unit, the Peninsular Florida Recovery Unit, the Northern Gulf of
Mexico Recovery Unit, and the Greater Caribbean Recovery Unit, and all appear to be declining
(Conant et al. 2009). Nest counts taken at index beaches in Peninsular Florida show a significant
decline in loggerhead sea turtle nesting from 1989 through 2006, most likely attributed to mortality
of oceanic-stage loggerhead turtles caused by fisheries bycatch (Witherington et al. 2009).
Loggerhead turtle nesting on the Archie Carr National Wildlife Refuge (representing individuals
of the Peninsular Florida sub-population) has fluctuated over the past few decades. There was an
average of 9,300 nests throughout the 1980s, with the number of nests increasing into the 1990s
until it reached an all-time high in 1998, with 17,629 nests. From that point, the number of
loggerhead turtle nests at the Archie Carr National Wildlife Refuge have declined steeply to a low
of 6,405 in 2007, increasing again to 15,539, still a lower number of nests than in 1998 (Bagley et
al. 2013). For the Northern Recovery Unit, nest counts at loggerhead turtles nesting beaches in
North Carolina, South Carolina, and Georgia declined at 1.9 percent annually from 1983 through
2005 (NMFS and USFWS 2007c). The nesting sub-population in the Florida panhandle has
exhibited a significant declining trend from 1995 through 2005 (Conant et al. 2009; NMFS and
USFWS 2007c). Population model estimates predict an overall population decline of 17 percent
for the St. Joseph Peninsula, Florida sub-population of the Northern Gulf of Mexico recovery unit
(Lamont et al. 2014). However, more recent information about sea turtle nest counts in Florida
indicate from 2007-2015 there has been an increase based upon the 26 core index beaches within
2015 (52,647) nests compared to 2013 and 2014; but this was lower than nest count data from
2012 (Florida Fish and Wildlife Conservation Commission 2015).

However, as mentioned previously, genetic analyses were the bases for establishing the five
recovery units (Conant et al. 2009). A more recent analysis using expanded mitochondrial DNA
sequences revealed that rookeries from the Gulf and Atlantic coasts of Florida are genetically
distinct, and that rookeries from Mexico’s Caribbean Sea coast express high haplotype diversity
(Shamblin et al. 2014). Furthermore, the results suggest that the Northwest Atlantic Ocean DPS
should be considered as 10 management units: (1) South Carolina and Georgia, (2) central
eastern Florida, (3) southeastern Florida, (4) Cay Sal, Bahamas, (5) Dry Tortugas, Florida, (6)
southwestern Cuba, (7) Quintana Roo, Mexico, (8) southwestern Florida, (9) central western
Florida, and (10) northwestern Florida (Shamblin et al. 2012).
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Loggerhead turtles are circumglobal, occurring throughout the temperate and tropical regions of
the Pacific, Indian, and Atlantic Oceans, returning to their natal region for mating and nesting.
Adults and sub-adults occupy nearshore habitat. While in their oceanic phase, loggerhead turtles
undergo long migrations using ocean currents. Individuals from multiple nesting colonies can be
found on a single feeding ground. Loggerhead turtle hatchlings from the western Atlantic Ocean
disperse widely, most likely using the Gulf Stream to drift throughout the Atlantic Ocean.
Mitochondrial DNA evidence demonstrates that juvenile loggerhead turtles from southern
Florida nesting beaches comprise the vast majority (71 to 88 percent) of individuals found in
foraging grounds throughout the western and eastern Atlantic Ocean: Nicaragua, Panama,
Azores and Madeira, Canary Islands and Adalusia, Gulf of Mexico, and Brazil (Masuda 2010).

7.2.11.3 Vocalization and Hearing

Little is known about sea turtle sound use and production, they are not know to vocalize
underwater. Sea turtles are low frequency hearing specialists, typically hearing frequencies from
30 Hz to 2 kHz, with a range of maximum sensitivity between 100 and 800 Hz (Bartol and
Ketten 2006b; Bartol et al. 1999b; Lenhardt 1994; Lenhardt 2002; Ridgway et al. 1969b).
Hearing below 80 Hz is less sensitive but still possible (Lenhardt 1994). Bartol et al. (1999b)
reported effective hearing range for juvenile loggerhead turtles is from at least 250 to 750 Hz.
Both yearling and two-year old loggerhead turtles had the lowest hearing threshold at 500 Hz
(yearling: about 81 dB re: 1 pPa and two-year olds: about 86 dB re: 1 puPa), with threshold
increasing rapidly above and below that frequency (Bartol and Ketten 2006b). Underwater tones
elicited behavioral responses to frequencies between 50 and 800 Hz and auditory evoked
potential responses between 100 and 1,131 Hz in one adult loggerhead turtle (Martin et al.
2012b). The lowest threshold recorded in this study was 98 dB re: 1 pPa at 100 Hz. Lavender et
al. (2014) found post-hatchling loggerhead turtles responded to sounds in the range of 50 to 800
Hz while juveniles responded to sounds in the range of 50 Hz to 1 kHz. Post-hatchlings had the
greatest sensitivity to sounds at 200 Hz while juveniles had the greatest sensitivity at 800 Hz
(Lavender et al. 2014).

These hearing sensitivities are similar to those reported for two terrestrial species: pond and
wood turtles. Pond turtles respond best to sounds between 200 and 700 Hz, with slow declines
below 100 ha and rapid declines above 700 Hz, and almost no sensitivity above 3 kHz (Wever
and Vernon 1956). Wood turtles are sensitive up to about 500 Hz, followed by a rapid decline
above 1 kHz and almost no responds beyond 3 or 4 kHz (Patterson 1966).

7.2.11.4 Status

Due to declines in nest counts at index beaches in the U.S. and Mexico, and continued mortality
of juveniles and adults from fishery bycatch, the Northwest Atlantic Ocean DPS of loggerhead
turtle is at risk and likely to decline in the foreseeable future (Conant et al. 2009).

7.2.115 Critical Habitat

On July 10, 2014, NMFS and the U.S. Fish and Wildlife Service designated critical habitat for
the Northwest Atlantic Ocean DPS of loggerhead turtles within the action area, along the U.S.
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Atlantic and Gulf of Mexico coasts from North Carolina to Mississippi (79 FR 39856) (Figure
34). These areas contain one or a combination of nearshore reproductive habitat, winter area,
breeding areas, and migratory corridors. The critical habitat is categorized into 38 occupied
marine areas and 1,102.4 km (685 miles) of nesting beaches. The PBFs identified for the
different habitat types include waters adjacent to high density nesting beaches, waters with
minimal obstructions and manmade structures, high densities of reproductive males and females,
appropriate passage conditions for migration, conditions that support Sargassum habitat,
available prey, and sufficient water depth and proximity to currents to ensure offshore transport
of post-hatchlings.
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Figure 34. Map identifying designated critical habitat for the Northwest Atlantic
Ocean DPS of loggerhead turtle.

7.2.11.6 Recovery Goals

In response to the current threats facing the species, NMFS developed goals to recover
loggerhead turtle populations. These threats will be discussed in further detail in the
environmental baseline section of this opinion. See the 2009 Final Recovery Plan for the
Northwest Atlantic Population of Loggerheads for complete downlisting/delisting criteria for
each of the following recovery objectives:

e Ensure that the number of nests in each recovery unit is increasing and that this increase
corresponds to an increase in the number of nesting females.
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¢ Ensure the in-water abundance of juveniles in both neritic and oceanic habitats is
increasing and is increasing at a greater rate than strandings of similar age classes.

e Manage sufficient nesting beach habitat to ensure successfully nesting.

e Manage sufficient feeding, migratory, and interesting marine habitats to ensure successful
growth and reproduction.

¢ Eliminate legal harvest.

e Implement scientifically based nest management plans.

e Minimize nest predation.

e Recognize and respond to mass/unusual mortality or disease event appropriately.

e Develop and implement local, state, Federal, and international legislation to ensure long-
term protection of loggerhead turtles and their terrestrial and marine habitats.

e Minimize bycatch in domestic and international commercial and artisanal fisheries.
e Minimize trophic changes from fishery harvest and habitat alteration.
e Minimize marine debris ingestions and entanglement.

e Minimize vessel strike mortality.
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The Atlantic salmon is an anadromous fish, occupying freshwater streams in North America.
There are three Atlantic salmon DPSs in the United States: Long Island Sound, Central New

England, and the Gulf of Maine DPSs (Fay et al. 2006a). The Gulf of Maine DPS Atlantic
salmon are the only DPS listed under the ESA and are found in watersheds throughout Maine

7.2.12 Atlantic Salmon — Gulf of Maine DPS
(Figure 35).
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Figure 35. Map identifying the range of Gulf of Maine DPS of Atlantic salmon.
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large as 30 pounds. The Gulf of Maine DPS was first listed as endangered by the U. S. Fish and
Wildlife Service and NMFS on November 17, 2000. The listing was refined by the Services on

June 19, 2009, to include all anadromous Atlantic salmon whose freshwater range occurs in the

watersheds from the Androscoggin River northward along the Maine coast to the Dennys River,
and wherever these fish occur in the estuarine and marine environment.
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We used information available in the 2006 status review (Fay et al. 2006a) and recent scientific
publications to summarize the life history, population dynamics and status of the species, as
follows.

7.212.1 Life History

Atlantic salmon have a complex life history that ranges from territorial rearing in rivers to
extensive feeding migrations on the high seas. Most adult Atlantic salmon ascend the rivers of
New England beginning in the spring, continuing into the fall with the peak occurring in June.
Adult Atlantic salmon typically spawn around early November and eggs hatch in late March or
April. Preferred spawning habitat is a gravel substrate with adequate water circulation to keep
the buried eggs well oxygenated. Juveniles spend about two years feeding in freshwater until
they weigh approximately two ounces and are six inches in length. Smoltification (the
physiological and behavioral changes required for the transition to saltwater) usually occurs at
age two for Gulf of Maine DPS Atlantic salmon. Gulf of Maine DPS Atlantic salmon migrate
more than 4,000 km in the open ocean to reach feeding areas in the Davis Strait between
Labrador and Greenland. The majority of Gulf of Maine DPS Atlantic salmon (about ninety
percent) spend two winters at sea before reaching maturity and returning to their natal rivers,
with the remainder spending one or three winters at sea. At maturity, Gulf of Maine DPS
Atlantic salmon typically weigh between eight to fifteen pounds and average thirty inches in
length. Atlantic salmon are iteroparous (i.e., capable of spawning more than once).

7.2.12.2 Population Dynamics

The following is a discussion of the species’ population and its variance over time. This section
includes abundance, population growth rate, genetic diversity, and spatial distribution as it
relates to the Gulf of Maine DPS of Atlantic salmon.

Gulf of Maine DPS Atlantic salmon can be found in at least eight rivers in Maine: Dennys River,
East Machias River, Machias River, Pleasant River, Narraguagus River, Ducktrap River,
Sheepscot River, Cove Brook, Penobscot River, Androscoggin River and the Kennebec River.
The Gulf of Maine DPS Atlantic salmon is genetically distinct from other Atlantic salmon
populations in Canada, and can be further delineated into stocks: Downeast Coastal stock which
includes the Dennys, East Machias, Machias, Pleasant and Narraguagus Rivers; Penobscot Bay
stock; and the Merrymeeting Bay (Sheepscot) stock. The hatchery supplementation programs for
the Penobscot and Merrymeeting Bays stocks use river-specific broodstock (USASAC 2016).
The conservation hatchery program plays a significant role in the persistence of Gulf of Maine
DPS Atlantic salmon. Adult returns of Gulf of Maine DPS Atlantic salmon captured in six Maine
rivers from 1997 to 2004 ranged from 567 to 1,402. These counts include both wild and hatchery
origin fish. Each year, the majority (92 to 98 percent) of adult returns were found in the
Penobscot River; the Narraguagus River supported between 0.8 to 4.1 percent of adult returns
during those years (Fay et al. 2006a). In 2015, four million juvenile salmon (eggs, fry, parr and
smolts) and 4,271 adults were stocked in the Connecticut, Merrimack, Saco, Penobscot and five
other coastal rivers in Maine (USASAC 2016). The total number of adult returns to U.S. rivers in
2015 was 921, the majority (80 percent) of which were of hatchery origin. The fact that so few of
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the returning adults are naturally-reared is concerning to managers; the reliance on hatcheries can
pose risks such as artificial selection, inbreeding depression and outbreeding depression (Fay et
al. 2006a). There is no population growth rate available for Gulf of Maine DPS Atlantic salmon.
However, the consensus is that the DPS exhibits a continuing declining trend (NOAA 2016a).

7.2.12.3 Vocalization and Hearing

Data on sound production in species in the family Salmonidae is scarce, but they do appear to
produce some sounds during spawning that may be used for intraspecific signally, including high
and low frequency drumming sounds likely produced by the swimbladder (Neproshin and
Kulikova 1975, and Neproshin 1972 as reviewed in Kuznetsov 2009). Salmonidae are all thought
to have similar auditory systems and hearing sensitivities (Popper 1977; Popper et al. 2007;
Wysocki et al. 2007a). Most of the data available are on the hearing capability of Atlantic salmon
(Salmo salar), which is a “hearing generalist” with a relatively poor sensitivity to sound
(Hawkins and Johnstone 1978). Based on the information available, we assume that the Gulf of
Maine DPS of Atlantic salmon have hearing sensitivities ranging from less than 100 Hz to about
580 Hz (Hawkins and Johnstone 1978; Knudsen et al. 1992; Knudsen et al. 1994).

7.2.12.4 Status

Historically, Atlantic salmon occupied U.S. rivers throughout New England, with an estimated
300,000 to 500,000 adults returning annually (Fay et al. 2006a). Of the three DPSs found in the
United States, native salmon in the Long Island Sound and Central New England DPSs were
extirpated in the 1800s. Several rivers within these DPSs are presently stocked with Gulf of
Maine DPS salmon. The Gulf of Maine DPS Atlantic salmon was listed as endangered in
response to population decline caused by many factors, including overexploitation, degradation
of water quality and damming of rivers, all of which remain persistent threats (Fay et al. 2006a).
Coastal development poses a threat as well, as artificial light can disrupt and delay fry dispersal
(Riley et al. 2013). Climate change may cause changes in prey availability and thermal niches,
further threatening Atlantic salmon populations (Mills et al. 2013). Even with current
conservation efforts, returns of adult Atlantic salmon to the Gulf of Maine DPS rivers remain
extremely low, with an estimated extinction risk of nineteen to seventy-five percent in the next
one hundred years (Fay et al. 2006a). Estimated Atlantic salmon returns to U.S. rivers from 2005
to 2015 range from a low in 2014 of 450 to a high in 2011 of 4,178 (USASAC 2016). Based on
the information above, the species would likely have a low resilience to additional perturbations.

7.2.12.5 Critical Habitat

On June 19, 2009, NMFS and the U.S. Fish and Wildlife Service designated critical habitat for
the Gulf of Maine DPS of Atlantic salmon (Figure 36). The critical habitat includes all
anadromous Atlantic salmon streams whose freshwater range occurs in watersheds from the
Androscoggin River northward along the Maine coast northeastward to the Dennys River, and
wherever these fish occur in the estuarine and marine environment. Primary constituent elements
were identified within freshwater and estuarine habitats of the occupied range of the Gulf of
Maine DPS and include sites for spawning and incubation, juvenile rearing, and migration. The
Rule also identified three salmon habitat recovery units to identify geographic and population-
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level factors to aid in managing the habitat: Merrymeeting Bay, Penobscot, and Downeast.
Critical habitat and primary constituent elements were not designated within marine
environments because of the limited knowledge of the physical and biological features that the
species uses during the marine phase of its life.
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Figure 36: Map of designated critical habitat for the Atlantic salmon Gulf of Maine
DPS.

7.2.12.6 Recovery Goals

See the 2016 Draft Recovery Plan for the Gulf of Maine DPS Atlantic Salmon (USFWS and
NMEFS 2016), for complete down listing/delisting criteria for each of their respective recovery
goals. Recovery actions identified in the Draft Recovery Plan include the following:

e Enhance connectivity between ocean and freshwater habitats important for recovery

e Maintain the genetic diversity of Atlantic salmon populations over time
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e Increase adult spawners through the conservation hatchery program

e Increase Atlantic salmon survival through increased ecosystem understanding and
identification of spatial and temporal constraints to salmon marine productivity to inform
and support management actions that improve survival

e Consult with all involved Tribes on a government-to-government basis

e Collaborate with partners and engage interested parties in recovery efforts

7.2.13 Atlantic Sturgeon

Atlantic sturgeon are anadromous, spawning in freshwater but spending most of their sub adult
and adult life in the marine environment. Five DPSs of Atlantic sturgeon were listed under the
ESA in 2012. The Gulf of Maine DPS is listed as threatened while the New York Bight,
Chesapeake Bay, Carolina, and South Atlantic DPSs are listed as endangered (Figure 37).
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Figure 37. Range and boundaries of the five Atlantic sturgeon DPSs.
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Sturgeon are among the most primitive of the bony fishes. They can grow to approximately 14 ft
long and can weigh up to 800 pounds. Atlantic sturgeon are bluish-black or olive brown dorsally
(on their back) with paler sides, a white belly, and have five major rows of dermal "scutes”.

This section provides general information on the Atlantic sturgeon coast-wide population,
including information about the species life history, population dynamics, and status. The
subsections that follow provide information and characteristics particular to each of the five
ESA-listed DPSs of Atlantic sturgeon.

7.2.13.1 Life History

The general life history pattern of Atlantic sturgeon is that of a long lived (approximately 60
years), late maturing, iteroparous, anadromous species (ASSRT 2007; Dadswell 2006). Atlantic
sturgeon spawn in freshwater, but spend most of their sub adult and adult life in the marine
environment.

Traditionally, it was believed that spawning within all populations occurred during the spring
and early summer months. More recent studies, however, suggest that spawning occurs from late
summer to early autumn in two tributaries of the Chesapeake Bay (James River and York River,
Virginia) and in the Altamaha River, Georgia (Balazik et al. 2012c; Hager et al. 2014a).

Sturgeon eggs are highly adhesive and are deposited on the bottom substrate, usually on hard
surfaces (e.g., cobble) (Smith and Clugston 1997). Hatching occurs approximately 94 to 140
hours after egg deposition, and larvae assume a demersal existence (Smith et al. 1980). The yolk
sac larval stage is completed in about eight to 12 days, during which time the larvae move
downstream to rearing grounds over a six to 12-day period (Kynard and Horgan 2002). During
the first half of their migration downstream, movement is limited to nighttime. During the day,
larvae use benthic structure (e.g., gravel matrix) as refugia (Kynard and Horgan 2002). During
the latter half of migration when larvae are more fully developed, movement to rearing grounds
occurs both day and night. The larvae grow rapidly and are 4 to 5.5 inches long at a month old
(MSPO 1993). At this size, the young sturgeon bear teeth and have sharp, closely spaced spine-
tipped scutes. As growth continues, they lose their teeth, the scutes separate and lose their
sharpness.

Juvenile Atlantic sturgeon continue to move downstream into brackish waters, and eventually
become residents in estuarine waters. Juvenile Atlantic sturgeon are resident within their natal
estuaries for two to six years, depending on their natal river of origin, after which they emigrate
as sub adults to coastal waters (Dovel 1983) or to other estuaries seasonally (Waldman et al.
2013). Atlantic sturgeon undertake long marine migrations and utilize habitats up and down the
East Coast for rearing, feeding, and migrating (Bain 1997; Dovel 1983; Stevenson 1997).
Migratory sub adults and adults are normally located in shallow (10-50m) nearshore areas
dominated by gravel and sand substrate (Stein et al. 2004b). Tagging and genetic data indicate
that sub adult and adult Atlantic sturgeon may travel widely once they emigrate from rivers
(Bartron 2007; Wirgin et al. 2015). Once in marine waters, sub adults undergo rapid growth
(Dovel 1983; Stevenson 1997). Despite extensive mixing in coastal waters, Atlantic sturgeon
display high site fidelity to their natal streams.
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Atlantic sturgeon have been aged to 60 years (Mangin 1964), but this should be taken as an
approximation because the age validation studies conducted to date show ages cannot be reliably
estimated after 15-20 years (Stevenson and Secor 2000). Vital parameters of sturgeon
populations generally show clinal variation with faster growth, earlier age at maturation, and
shorter life span in more southern systems. Spawning intervals range from one to five years for
male Atlantic sturgeon (Collins et al. 2000; Smith 1985) and three to five years for females
(Schueller and Peterson 2010; Stevenson and Secor 2000). Fecundity of Atlantic sturgeon is
correlated with age and body size, ranging from approximately 400,000 to eight million eggs
(Dadswell 2006; Smith et al. 1982; Van Eenennaam and Doroshov 1998). The average age at
which 50 percent of Atlantic sturgeon maximum lifetime egg production is achieved is estimated
to be 29 years, approximately three to 10 times longer than for most other bony fish species
(Boreman 1997).

Atlantic sturgeon feed on mollusks, polychaeta worms, gastropods, shrimps, pea crabs,
decapods, amphipods, isopods, and small fishes in the marine environment (Collins et al. 2006;
Guilbard et al. 2007; Savoy 2007). The sturgeon "roots" in the sand or mud with its snout, like a
pig, to dislodge worms and mollusks that it sucks into its protrusible mouth, along with
considerable amounts of mud. The Atlantic sturgeon has a stomach with very thick, muscular
walls that resemble the gizzard of a bird. This gizzard enables it to grind such food items as
mollusks and gastropods (MSPO 1993).

7.2.13.2 Population Dynamics

The following is a discussion of the species’ population and its variance over time. This section
includes abundance, population growth rate, genetic diversity, and spatial distribution as it
relates to the Atlantic sturgeon.

The Atlantic sturgeon’s historic range included major estuarine and riverine systems that
spanned from Hamilton Inlet on the coast of Labrador, Canada, to the Saint Johns River in
Florida (ASSRT 2007; Smith and Clugston 1997). Atlantic sturgeon have been documented as
far south as Bermuda and Venezuela (Lee et al. 1980). Historically, Atlantic sturgeon were
present in approximately 38 rivers in the United States from St. Croix, Maine, to the Saint Johns
River, Florida, of which 35 rivers have been confirmed to have had historic spawning
populations. Atlantic sturgeon are currently present in 36 rivers, and spawning occurs in at least
21 of these (ASSRT 2007). Other estuaries along the U.S. Atlantic Coast formed by rivers that
do not support Atlantic sturgeon spawning populations may still be important as rearing habitats.

Atlantic sturgeon throughout their range exhibit ecological separation during spawning that has
resulted in multiple, genetically distinct, interbreeding population segments. Studies have
consistently found populations to be genetically diverse and indicate that there are between seven
and ten populations that can be statistically differentiated (Grunwald et al. 2008; King et al.
2001; Waldman et al. 2002; Wirgin et al. 2007). However, there is some disagreement among
studies, and results do not include samples from all rivers inhabited by Atlantic sturgeon. Recent
studies conducted indicate that genetically distinct populations of spring and fall-run Atlantic
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sturgeon can exist within a given river system (Balazik et al. 2017; Balazik and Musick 2015;
Farrae et al. 2017).

7.2.13.3 Vocalization and Hearing

Sturgeon are known to produce sounds, especially during spawning. Lake sturgeon produce low
frequency sounds during spawning bouts, principally consisting of drumming sounds that range
from 5 to 8 Hz, but low frequency rumbles and hydrodynamic sounds as well as high frequency
sounds have also been reported (Bocast et al. 2014). The pallid sturgeon (Scaphirhynchus albus)
and shovelnose sturgeon (Scaphirhynchus platorynchus) are known to produce at least four types
of sounds during the breeding season, ranging from squeaks and chirps from 1 to 2 kHz, with
low frequency moans ranging in frequency between 90 and 400 Hz (Johnston and Phillips 2003).
Based on these related sturgeon species, we assume Atlantic sturgeon are capable of producing
both low and high frequency sounds, mostly likely during the breeding season.

While sturgeon have swim bladders, they are not known to be used hearing, and thus sturgeon
appear to only rely directly on their ears for hearing. Popper (2005) reported that studies
measuring responses of the ear of European sturgeon (Acipenser sturio) using physiological
methods suggest sturgeon are likely capable of detecting sounds from below 100 Hz to about 1
kHz, indicating that sturgeon should be able to localize or determine the direction of origin of
sound. Meyer and Popper (2002a) recorded auditory evoked potentials of varying frequencies
and intensities for lake sturgeon (Acipenser fulvescens) and found that lake sturgeon can detect
pure tones from 100 Hz to 2 kHz, with best hearing sensitivity from 100 to 400 Hz. They also
compared these sturgeon data with comparable data for Oscar (Astronotus ocellatus) and
goldfish (Carassius auratus) and reported that the auditory brainstem responses for the lake
sturgeon were more similar to goldfish (which is considered a hearing specialist that can hear up
to five kHz) than to the oscar (which is a non-specialist that can only detect sound up to 400 Hz);
these authors, however, felt additional data were necessary before lake sturgeon could be
considered specialized for hearing (Meyer and Popper 2002a). Lovell et al. (2005) also studied
sound reception and the hearing abilities of paddlefish (Polyodon spathula) and lake sturgeon.
Using a combination of morphological and physiological techniques, they determined that
paddlefish and lake sturgeon were responsive to sounds ranging in frequency from 100 to 500
Hz, with the lowest hearing thresholds from frequencies in a bandwidth of between 200 and 300
Hz and higher thresholds at 100 and 500 Hz; lake sturgeon were not sensitive to sound pressure.
We assume that the hearing sensitivities reported for these other species of sturgeon are
representative of the hearing sensitivities of all DPSs of Atlantic sturgeon.

7.2.13.4 Status

In 2012, NMFS listed the New York Bight and Chesapeake Bay DPSs as endangered and the
Gulf of Maine DPS as threatened based on low population sizes and the level of continuing
threats such as degraded water quality, habitat impacts from dredging, bycatch in state and
federally managed fisheries, and vessel strikes. Historically, each of these DPSs likely supported
more than 10,000 spawning adults (ASSRT 2007; MSPO 1993; Secor and Niklitschek 2002).
The best available data indicate that current numbers of spawning adults for each DPS are one to
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two orders of magnitude smaller than historical levels (ASSRT 2007; Kahnle et al. 2007). The
Carolina and South Atlantic DPSs were estimated to have declined to less than three and six
percent of their historical population sizes, respectively (ASSRT 2007). Both of these DPSs were
listed as endangered in 2012 due to a combination of habitat curtailment and alteration, bycatch
in commercial fisheries, and inadequacy of regulatory mechanisms in ameliorating these impacts
and threats. The largest estimated adult Atlantic sturgeon populations are currently found in the
Hudson (3,000), Altamaha (1,325), Delaware (1,305), Kennebec (865), Savannah (745), and
James (705). Published estimates of Atlantic sturgeon juvenile abundance are available in the
following river systems: 4,314 age 1 fish in the Hudson in 1995 (Peterson et al. 2000); 3,656 age
0-1 fish in the Delaware in 2014(Hale et al. 2016); between 1,072 to 2,033 age 1-2 fish on
average from 2004-2007 in the Altamaha - (Schueller and Peterson 2010); and 154 age 1 fish in
2010 in the Satilla (Fritts et al. 2016).

7.2.135 Designated Critical Habitat

NMEFS designated critical habitat for each ESA-listed DPS of Atlantic sturgeon in August of
2017 (Figure 38). Physical and biological features determined to be essential for Atlantic
sturgeon reproduction and recruitment include (1) suitable hard bottom substrate in low salinity
waters for settlement of fertilized eggs, refuge, growth, and development of early life stages, (2)
transitional salinity zones for juvenile foraging and physiological development, (3) water of
appropriate depth and absent physical barriers to passage, (4) unimpeded movement of adults to
and from spawning sites, and (5) water quality conditions that support spawning, survival,
growth, development, and recruitment.
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Figure 38. Map showing the 31 coastal rivers designated as critical habitat for
Atlantic sturgeon.

7.2.13.6 Gulf of Maine DPS

The Gulf of Maine DPS of Atlantic sturgeon was listed as threatened on February 6, 2012. The
Gulf of Maine DPS historically supported at least four spawning subpopulations; however, today
it is suspected that only two extant subpopulations exist (Penobscot and Kennebec) (ASSRT
2007). The Kennebec River is the primary spawning and nursery area for Gulf of Maine Atlantic
sturgeon. Ripe female Atlantic sturgeon with enlarged, fully mature eggs ready to be fertilized
have been found in the Kennebec River from mid-July through early August (MSPO 1993). Prior
to any commercial fishing, the Kennebec supported approximately 10,000 to 15,000 spawning
adults (ASSRT 2007; MSPO 1993). The construction of the Edwards Dam in 1837 was believed
to have caused the commercial sturgeon catch to decline over 50 percent (MSPO 1993). Severe
pollution in the river from the 1930’s through the early 1970’s is also believed to have been a
major factor in the continued decline of the sturgeon population in the Kennebec. In 2007, the
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Atlantic Sturgeon Status Review Team concluded that, due to stressors related to poor water
quality, dredging, and commercial bycatch, there was a moderate risk (i.e., greater than 50
percent chance) of the Kennebec subpopulation of Atlantic sturgeon becoming endangered
within the next 20 years.

It was speculated that the Penobscot subpopulation was extirpated until a fisherman captured an
adult Atlantic sturgeon in 2005, and a gill net survey directed toward Atlantic sturgeon captured
seven in 2006 (ASSRT 2007). The Atlantic Sturgeon Status Review Team concluded that the
Penobscot subpopulation also had a moderate risk of becoming endangered due to its potentially
small size (likely less than 300 spawning adults), increased dredging projects, and poor water
quality (ASSRT 2007). Within the Penobscot, substrate has been severely degraded by upstream
mills, and water quality has been negatively affected by the presence of coal deposits and
mercury hot spots. The potential for commercial bycatch was also viewed as a moderate threat to
this subpopulation due to its small size.

7.2.13.7 New York Bight DPS

The New York Bight DPS was listed as endangered under the ESA on February 6, 2012. The
New York Bight, ranging from Cape Cod to the Delmarva Peninsula, historically supported four
or more spawning subpopulations, but currently this DPS only supports two known spawning
subpopulations: Delaware and Hudson River. The Delaware River once supported the largest
spawning subpopulation of Atlantic sturgeon in the United States, with 3,200 metric tons of
landings in 1888 (ASSRT 2007; Secor and Niklitschek 2002; Secor and Waldman 1999).
Population estimates based on juvenile mark and recapture studies and commercial logbook data,
indicate that the Delaware subpopulation has continued to decline rapidly since 1990. Based on
genetic analyses, the majority of sub adults captured in the Delaware Bay are thought to be of
Hudson River origin (ASSRT 2007). However, a more recent study by Hale et al. (2016)
suggests that a spawning population of Atlantic Sturgeon exists in the Delaware River and that
some level of early juvenile recruitment is continuing to persist despite current depressed
population levels. They estimated that 3,656 (95 percent confidence interval from 1,935 to
33,041) juveniles (ages 0 to 1) used the Delaware River estuary as a nursery in 2014. These
findings suggest that the Delaware River spawning subpopulation contributes more to the New
York Bight DPS than was formerly considered.

The Atlantic Sturgeon Status Review Team found that the Delaware River subpopulation had a
moderately high risk (greater than 50 percent chance) of becoming endangered in the next 20
years, due to the loss of adults from ship strikes. Other stressors contributing to this conclusion
that were ranked as moderate risk were dredging, water quality, and commercial bycatch
(ASSRT 2007). Dredging in the upper portions of the river near Philadelphia were considered
detrimental to successful Atlantic sturgeon spawning as this is suspected to be the historical
spawning grounds of Atlantic sturgeon. Though dredging restrictions are in place during the
spawning season, the continued degradation of suspected spawning habitat likely increases the
instability of the subpopulation and could lead to its endangerment in the foreseeable future
(ASSRT 2007).
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The Hudson River currently supports the largest U.S. subpopulation of Atlantic sturgeon
spawning adults. Historically, it supported an estimated 6,000 to 8,000 spawning females
(Kahnle et al. 2007; Secor 2002). Long-term surveys indicate that the Hudson River
subpopulation has been stable and/or slightly increasing since 1995 in abundance (ASSRT
2007). The Atlantic Sturgeon Status Review Team concluded that the Hudson River
subpopulation had a moderate risk (less than 50 percent chance) of becoming endangered in the
next 20 years due to the threat of commercial bycatch (ASSRT 2007). Other stressors, such as
water quality, have improved since the 1980s and no longer seem to present a significant threat
to the Hudson River population (ASSRT 2007).

7.2.13.8 Chesapeake Bay DPS

The Chesapeake Bay DPS was listed as endangered under the ESA on February 6, 2012.
Historically, Atlantic sturgeon were common throughout the Chesapeake Bay and its tributaries
(Kahnle et al. 1998, Wharton 1957, Bushnoe et al. 2005). Based on U.S. Fish Commission
landings data, approximately 20,000 adult female Atlantic sturgeon inhabited the Chesapeake
Bay and its tributaries prior to development of a commercial fishery in 1890 (Secor 2002).
Chesapeake Bay rivers once supported at least six historical spawning subpopulations (ASSRT
2007), but today reproducing populations are only known to occur in the James and York Rivers.
However, the presence of telemetry tagged Atlantic sturgeon in freshwater portions of
Chesapeake Bay tributaries during the summer/fall spawning season (late July to mid-October)
suggests that spawning may also occur in the Rappahannock, Potomac, Nanticoke, and
Pocomoke Rivers.

The James River supports the largest population of Atlantic sturgeon within the DPS. Balazik et
al. (2012c) reported empirical evidence that James River Atlantic sturgeon spawn in the fall, and
a more recent study indicates that Atlantic sturgeon also spawn in the spring in the James River
(i.e., dual spawning races) (Balazik and Musick 2015). Genetic analysis of tissue samples
suggest effective populations in the James River range from around 40 to 100 (O’Leary et al.
2014). The Atlantic Sturgeon Status Review Team concluded that the James River had a
moderately high risk (greater than 50 percent chance) of becoming endangered in the next 20
years, due to anticipated impacts from commercial bycatch. Dredging and ship strikes were also
identified as threats (i.e., moderate risk) that contribute to the risk of extinction for the James
subpopulation of Atlantic sturgeon.

The York River has a much smaller population, with annual spawning abundance estimates for
2013 of 75 (Kahn et al. 2014). The effective population size of the York River population ranges
from six to 12 individuals, the smallest effective population size for any Atlantic sturgeon
subpopulation along the Atlantic Coast. The total York River adult Atlantic sturgeon abundance
is estimated at 289 individuals. The highest ranked stressor for the York River was commercial
bycatch, which received a moderate risk rank (ASSRT 2007).

7.2.13.9 Carolina DPS

The Carolina DPS was listed as endangered under the ESA on February 6, 2012. The Carolina
DPS ranges from the Albemarle Sound to the Santee-Cooper River and consists of seven extant
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subpopulations; one subpopulation (Sampit) is believed to be extirpated. The current abundance
of these subpopulations is likely less than 3 percent of their historical abundance based on 1890s
commercial landings data (ASSRT 2007; Secor and Niklitschek 2002).

Water quality issues represented either a moderate or moderately high risk for most
subpopulations within this DPS (ASSRT 2007). The Pamlico Sound suffers from eutrophication
and experiences periodically low dissolved oxygen events and major fish kill events, mainly in
the Neuse Estuary of the Sound. The Cape Fear River is a blackwater river; however, the low
dissolved oxygen concentrations in this river can also be attributed to eutrophication. Water
quality is also a problem in Winyah Bay, where portions of the Bay have high concentrations of
dioxins that can adversely affect sturgeon development (Chambers et al. 2012). Commercial
bycatch was a concern for all of the subpopulations examined by the Atlantic Sturgeon Status
Review Team. The Cape Fear and Santee-Cooper rivers were found to have a moderately high
risk (greater than 50 percent) of becoming endangered within the next 20 years due to impeded
habitat from dams. The Cape Fear and Santee-Cooper are the most impeded rivers along the
range of the species, where dams are located in the lower coastal plain and impede between 62 to
66 percent of the habitat available between the fall line and mouth of the river (ASSRT 2007).
The Atlantic Sturgeon Status Review Team concluded that the limited habitat in which sturgeon
could spawn and utilize for nursery habitat in these rivers likely leads to the instability of these
subpopulations and to the entire DPS being at risk of endangerment.

7.2.13.10 South Atlantic DPS

The South Atlantic DPS was listed as endangered under the ESA on February 6, 2012. This DPS
historically supported eight spawning subpopulations but currently supports five extant spawning
subpopulations (ASSRT 2007). The Altamaha and the Ashepoo, Combahee and Edisto Basin
subpopulations support the largest number of spawning adults. The current abundance of these
subpopulations are suspected to be less than six percent of their historical abundance,
extrapolated from the 1890s commercial landings (ASSRT 2007; Secor and Niklitschek 2002).
Peterson et al. (2008) reported that approximately 324 and 386 adults per year returned to the
Altamaha River in 2004 and 2005, respectively. Few captures have been documented in
subpopulations other than the Altamaha and the Ashepoo, Combahee and Edisto Basin within
this DPS, and these smaller systems are suspected to contain less than one percent of their
historic abundance (ASSRT 2007). The Atlantic Sturgeon Status Review Team found that the
South Atlantic DPS of Atlantic sturgeon had a moderate risk (greater than 50 percent) of
becoming endangered in the next 20 years due primarily to dredging, degraded water quality, and
commercial fisheries bycatch.
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7.2.14 Giant Manta Ray

The giant manta ray is an elasmobranch species that occupies tropical, subtropical, and temperate
oceanic waters and productive coastlines (Figure 39).

Figure 39: Map depicting the range of the giant manta ray [adapted from Lawson
et al. (2017)].

Giant manta rays a diamond-shaped body with wing-like pectoral fins measuring up to 25 ft (8
m) across. On January 22, 2018, NOAA Fisheries published a final rule listing the giant manta
ray (Manta birostris) as threatened under the ESA.

We used information available in the 2017 Status Review (Miller and Klimovich 2017b), the
final ESA-listing rule, and the scientific literature to summarize the life history, population
dynamics, and status of the species, as follows.

7.2.14.1 Life History

Giant manta rays reach sexual maturity at about 10 years old. They are viviparous, giving birth to
one pup every two to three years. Gestation lasts between 12 to 13 months. Giant manta rays can
live up to 40 years, so a female may only produce between five to 15 pups in a lifetime (FAO
2012).

Giant manta rays are migratory, capable of undertaking migrations up to 1,500 km (Graham et al.
2012; Hearn et al. 2014), although some tagged individuals have been observed staying in the
same location (Stewart et al. 2016). Giant manta rays have been observed in aggregations of 100
to 1,000 individuals (Miller and Klimovich 2017b; Notarbartolo-di-Sciara and Hillyer 1989), at
particular sites. These sites are thought to be feeding or cleaning locations, or where courtships
take place.

Giant manta rays are planktivores, using gill plates (also known as gill rakers) to feed on
zooplankton. They conduct night descents to between 200 and 450 m, and can even dive to
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depths of over 1,000 m. During the day, they can also be found feeding in shallow waters (less
than 10 m) (Miller and Klimovich 2017b).

7.2.14.2 Population Dynamics

The following is a discussion of the species’ population and its variance over time. This section
includes abundance, population growth rate, genetic diversity, and spatial distribution as it
relates to the giant manta ray.

There are no current or historical estimates of range-wide abundance, although there are some
rough estimates of subpopulation size based on anecdotal accounts from fishermen and divers. It
is difficult to obtain reliable abundance estimates as the species is only sporadically observed.
There are about 11 subpopulations estimates worldwide (perhaps more), and these subpopulation
estimates range from 100 to 1,500 individuals each (FAO 2012; Miller and Klimovich 2017b).
The only abundance data for giant manta rays in the Atlantic comes from two sources; the
Flower Garden Banks Marine Sanctuary in the Gulf of Mexico, with more than 70 individuals,
and in the waters off Brazil, with about 60 individuals (Miller and Klimovich 2017b).

There is not a great deal of information on the population structure of giant manta ray. Some
evidence suggests that there are isolated subpopulations (Stewart et al. 2016), and possibly a
subspecies resident to the Yucatan (Hinojosa-Alvarez et al. 2016).

Data on population trends globally are largely unavailable. However, there have been decreases
in landings of up to 95 percent in the Indo-Pacific, though these declines have not been observed
in other subpopulations such as Mozambique and Ecuador (Miller and Klimovich 2017b).

Giant manta rays are commonly found offshore in oceanic waters, but are sometimes found in
shallow waters (less than 10 m) during the day (Lawson et al. 2017; Miller and Klimovich
2017b). In the Atlantic Ocean, giant manta rays have been observed as far north as New Jersey.

7.2.14.3 Vocalization and Hearing

Giant manta rays are elasmobranchs, and although there is no known information on their sound
production and hearing abilities, these abilities have been studied in other elasmobranchs species.
Elasmobranchs, like all fish, have an inner ear capable of detecting sound and a lateral line
capable of detecting water motion caused by sound (Hastings and Popper 2005b; Popper and
Schilt 2009). However, unlike most teleost fish, elasmobranchs do not have swim bladders, and
thus are unable to detect sound pressure (Casper et al. 2012b). The lack of a swimbladder also
means elasmobranchs are not capable of producing many of the sounds produced by teleost fish
that have swim bladders. In fact, elasmobranchs likely produce very few sounds, if any, and
instead focus on listening to the sounds of their prey (Myrberg 2001). Data for elasmobranchs
fishes suggest they can detect sound between 20 Hz to 1 kHz with the highest sensitivity to
sounds at lower ranges (Casper et al. 2012b; Casper et al. 2003; Casper and Mann 2006; Casper
and Mann 2009a; Ladich and Fay 2013a; Myrberg 2001).
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7.2.14.4 Status

The Status Review found that giant manta rays are at risk throughout a significant portion of
their range, due in large part to the observed declines in the Indo-Pacific. There are few known
natural threats to giant manta rays. Disease and shark attacks were ranked as low risk threats, and
giant manta rays exhibit high survival rates after maturity (Miller and Klimovich 2017b).

The most significant threat to giant manta ray populations is commercial fishing. Giant manta
rays are a targeted species for the mobuild gill raker market. Gills from mobuilds (i.e., rays of the
genus Mobula, including Manta spp.) are dried and sold in Asian dried seafood and traditional
Chinese medicine markets (O'Malley et al. 2017). Sources for gill rakers sold in these markets
include China, Indonesia, Vietnam, Sri Lanka, and India; one market in Guangzhou, China,
accounts for about 99 percent of the total market volume. In 2011, there was an estimated 60.5
tons of mobuild gill rakers, which almost doubled to 120.5 tons in 2015 (O'Malley et al. 2017).

In addition to the threat from directed fishing, giant manta rays are also captured incidentally in
industrial purse seine and artisanal gillnet fisheries. Incidental bycatch is a particular concern in
the eastern Pacific Ocean, and the Indo-Pacific (Miller and Klimovich 2017b).

7.2.145 Designated Critical Habitat

No critical habitat has been designated for the giant manta ray.
7.2.14.6 Recovery Goals

NMES has not prepared a recovery plan for the giant manta ray.
7.2.15 Gulf Sturgeon

The Gulf sturgeon was listed as threatened on September 30, 1991. NMFS and the U.S. Fish and
Wildlife Service jointly manage Gulf sturgeon under the ESA. NMFS is responsible for
consultations on actions affecting Gulf sturgeon and their critical habitat in marine habitats. The
U.S. Fish and Wildlife Service is responsible for Gulf sturgeon consultations in riverine habitats.
In estuarine habitats, responsibility is divided based on the action agency involved: the U.S. Fish
and Wildlife Service consults with the Department of Transportation, the U.S. Environmental
Protection Agency, the U.S. Coast Guard, and the Federal Emergency Management Agency;
NMEFS consults with the Department of Defense, U.S. Army Corps of Engineers, the Bureau of
Ocean Energy Management, and any other federal agencies not specifically mentioned at 50
CFR 226.214. In 2009, NMFS and the U.S. Fish and Wildlife Service conducted a 5-year review
and found Gulf sturgeon continued to meet the definition of a threatened species (USFWS and
NMES 2009).

The current range of the Gulf sturgeon extends from Lake Pontchartrain in Louisiana east to the
Suwannee river system in Florida (Figure 40). Within that range, seven major rivers are known
to support reproducing populations: Pearl, Pascagoula, Escambia, Yellow, Choctawhatchee,
Apalachicola, and Suwannee (USFWS and NMFS 2009).
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Gulf sturgeon (Acipenser oxyrinchus desotoi) .
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Figure 40: Geographic range and designated critical habitat of the Gulf sturgeon.

Gulf sturgeon are benthic fusiform fish with an extended snout, vertical mouth, five rows of
scutes (bony plates surrounding the body), four barbels (slender, whisker-like feelers anterior to
the mouth used for touch and taste), and a heterocercal (upper lobe is longer than lower) caudal
fin. Adults range from 6 to 8 ft in length and weigh up to 200 pounds; females grow larger than
males (USFWS and NMFS 2009).

We used information available in the most recent status review (USFWS and NMFS 2009) and
the scientific literature summarize the life history, population dynamics, and status of the species,
as follows.

7.2.15.1 Life history

Gulf sturgeon are long-lived, with some individuals reaching at least 42 years in age. Surveys in
the Suwannee River suggest that a more common maximum age may be around 25 years (Sulak
and Clugston 1999). Age at sexual maturity for females ranges from 8 to 17 years, and for males
from 7 to 21 years (Huff 1975). In general, Gulf sturgeon spawn up-river in spring, spend winter
months in near-shore marine environments, and utilize pre- and post-spawn staging and nursery
areas in the lower rivers and estuaries (Heise et al. 2005; Heise et al. 2004). There is some
evidence of autumn spawning in the Suwannee River, however there is uncertainty as to whether
this spawning is due to environmental conditions or represents a genetically distinct population
(Randall and Sulak 2012). Gulf sturgeon spawn at intervals ranging from 3 to 5 years for females
and 1 to 5 years for males (Fox et al. 2000; Smith 1985). The spring migration to up-river
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spawning sites begins in mid-February and continues through May. Fertilization is external;
females deposit their eggs in the upper reaches of and show preference for hard, clean substrate
(e.g., bedrock covered in gravel and small cobble).

Upon hatching from their eggs, Gulf sturgeon larvae spend the first few days of life sheltered in
interstitial spaces at the spawning site (Kynard and Parker 2004). At the onset of feeding, age-0
Gulf sturgeon disperse and are often found on shallow sandbars and rippled sand shoals (less
than 4 m depth) (Sulak and Clugston 1998). Young-of-the-year spend 6 to 10 months slowing
working their way downstream feeding on aquatic insects (e.g., mayflies and caddisflies), worms
(oligochaetes), and bivalve mollusks, and arrive in estuaries and river mouths by mid-winter
(Sulak and Clugston 1999) where they will spend their next 6 years developing. After spawning,
adult Gulf sturgeon migrate downstream to summer resting and holding areas in the mid to
lower reaches of the rivers where they may hold until November (Wooley and Crateau 1985).
While in freshwater adults lose a substantial amount of their weight, but regain it upon entering
the estuaries. Sub adult and non-spawning adults also spend late spring through fall in these
holding areas (Foster and Clugston 1997). By early December all adult and sub-adult Gulf
sturgeon return to the marine environment to forage on benthic (bottom dwelling) invertebrates
along the shallow nearshore (2 to 4 m depth), barrier island passes, and in unknown off-shore
locations in the gulf (Carr et al. 1996; Fox et al. 2002; Huff 1975; Ross et al. 2009). Juvenile
Gulf sturgeon overwinter in estuaries, river mouths, and bays; juveniles do not enter the
nearshore/offshore marine environments until around age 6 (Sulak and Clugston 1999). Gulf
sturgeon show a high degree of river-specific fidelity (Rudd et al. 2014). Adult and sub-adult
Gulf sturgeon fast while in freshwater environments and are almost entirely dependent on the
estuarine/marine environment for food (Gu et al. 2001; Wooley and Crateau 1985). Some
juveniles (ages 1 to 6) will also fast in the freshwater summer holding areas, but the majority
feed year round in the estuaries, river mouths, and bays (Sulak et al. 2009).

7.2.15.2 Population Dynamics

The following is a discussion of the species’ population and its variance over time. This section
includes abundance, population growth rate, genetic diversity, and spatial distribution as it
relates to the Gulf Sturgeon.

Currently, seven rivers are known to support reproducing populations of Gulf sturgeon. The most
recent abundance estimates were reported in the 5-Year Status Review conducted in 2009
(USFWS and NMFS 2009). The largest estimated populations of Gulf sturgeon are found in the
Suwannee (14,000), the Choctawhatchee (3,314), and the Yellow (911) rivers (USFWS and
NMES 2009). The most recent population estimates for the other four rivers with known
reproducing populations are all below 500.

Gulf sturgeon abundance trends are typically assessed on a riverine basis. In general, Gulf
sturgeon populations in the eastern portion of the range appear to be stable or slightly
increasing, while populations in the western portion are associated with lower abundances and
higher uncertainty (USFWS and NMFS 2009). Pine and Martell (2009) reported that, due to low
recapture rates and sparse data, the population viability of Gulf sturgeon is currently uncertain.
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When grouped by genetic relatedness, five regional or river-specific stocks emerge: (1) Lake
Pontchartrain and Pearl River; (2) Pascagoula River; (3) Escambia, Blackwater and Yellow
Rivers; (4) Choctawhatchee River; and (5) Apalachicola, Ochlocknee and Suwanee Rivers (Rudd
et al. 2014; Stabile et al. 1996). Gene flow is low in Gulf sturgeon stocks, with each stock
exchanging less than one mature female per generation (Waldman and Wirgin 1998).

7.2.15.3 Vocalization and Hearing

Sturgeon are known to produce sounds, especially during spawning. Lake sturgeon produce low
frequency sounds during spawning bouts, principally consisting of drumming sounds that range
from 5 to 8 Hz, but low frequency rumbles and hydrodynamic sounds as well as high frequency
sounds have also been reported (Bocast et al. 2014). The pallid sturgeon (Scaphirhynchus albus)
and shovelnose sturgeon (Scaphirhynchus platorynchus) are known to produce at least four types
of sounds during the breeding season, ranging from squeaks and chirps from 1 to 2 kHz, with
low frequency moans ranging in frequency between 90 and 400 Hz (Johnston and Phillips 2003).
Based on these related sturgeon species, we assume Gulf sturgeon are capable of producing both
low and high frequency sounds, mostly likely during the breeding season.

While sturgeon have swim bladders, they are not known to be used hearing, and thus sturgeon
appear to only rely directly on their ears for hearing. Popper (2005) reported that studies
measuring responses of the ear of European sturgeon (Acipenser sturio) using physiological
methods suggest sturgeon are likely capable of detecting sounds from below 100 Hz to about 1
kHz, indicating that sturgeon should be able to localize or determine the direction of origin of
sound. Meyer and Popper (2002a) recorded auditory evoked potentials of varying frequencies
and intensities for lake sturgeon (Acipenser fulvescens) and found that lake sturgeon can detect
pure tones from 100 Hz to 2 kHz, with best hearing sensitivity from 100 to 400 Hz. They also
compared these sturgeon data with comparable data for Oscar (Astronotus ocellatus) and
goldfish (Carassius auratus) and reported that the auditory brainstem responses for the lake
sturgeon were more similar to goldfish (which is considered a hearing specialist that can hear up
to five kHz) than to the oscar (which is a non-specialist that can only detect sound up to 400 Hz);
these authors, however, felt additional data were necessary before lake sturgeon could be
considered specialized for hearing (Meyer and Popper 2002a). Lovell et al. (2005) also studied
sound reception and the hearing abilities of paddlefish (Polyodon spathula) and lake sturgeon.
Using a combination of morphological and physiological techniques, they determined that
paddlefish and lake sturgeon were responsive to sounds ranging in frequency from 100 to 500
Hz, with the lowest hearing thresholds from frequencies in a bandwidth of between 200 and 300
Hz and higher thresholds at 100 and 500 Hz; lake sturgeon were not sensitive to sound pressure.
We assume that the hearing sensitivities reported for these other species of sturgeon are
representative of the hearing sensitivities of Gulf sturgeon.

7.2.15.4 Status

The decline in the abundance of Gulf sturgeon has been attributed to targeted fisheries in the late
19th and early 20th centuries, habitat loss associated with dams and sills, habitat degradation
associated with dredging, de-snagging, and contamination by pesticides, heavy metals, and other
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industrial contaminants, and certain life history characteristics (e.g., slow growth and late
maturation). Effects of climate change (warmer water, sea level rise and higher salinity levels)
could lead to accelerated changes in habitats utilized by Gulf sturgeon. The rate that climate
change and corollary impacts are occurring may outpace the ability of the Gulf sturgeon to adapt
given its limited geographic distribution and low dispersal rate. In general, Gulf sturgeon
populations in the eastern portion of the range appear to be stable or slightly increasing, while
populations in the western portion are associated with lower abundances and higher uncertainty
(USFWS and NMFS 2009).

7.2.155 Critical Habitat

Designated critical habitat for Gulf sturgeon was established in 2003 and consists of 14
geographic units encompassing 2,783 river km as well as 6,042 square km of estuarine and
marine habitat (Figure 40). Primary constituent elements for the conservation of Gulf Sturgeon
are abundant food items, riverine spawning sites with substrates suitable for egg deposition and
development, riverine aggregation areas, a flow regime necessary for normal behavior, growth,
and survival, water and sediment quality necessary for normal behavior, growth, and viability of
all life stages, and safe and unobstructed migratory pathways.

7.2.15.6 Recovery Goals

The 1995 Recovery Plan outlined three recovery objectives: (1) to prevent further reduction of
existing wild populations of Gulf sturgeon within the range of the subspecies; (2) to establish
population levels that would allow delisting of the Gulf sturgeon by management units
(management units could be delisted by 2023 if required criteria are met); (3) to establish,
following delisting, a self-sustaining population that could withstand directed fishing pressure
within management units (USFWS and GSMFC 1995). The most recent Gulf sturgeon 5-year
review recommended that criteria be developed in a revised recovery plan (USFWS and NMFS
2009).
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7.2.16 Oceanic Whitetip Shark

The oceanic whitetip shark is distributed worldwide in tropical and subtropical waters between
10° North and 10° South, usually found in open ocean and near the outer continental shelf
(Figure 41).
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Figure 41: Geographic range of the oceanic whitetip shark [adapted from Last and
Stevens (2009)].

Oceanic whitetip sharks have very long and wide paddle-shaped pectoral fins with characteristic
mottled white tips (also present on the front dorsal and caudal fins). Its body is grayish bronze to
brown, and white underneath. Adults can grow up to 3.4 m and 230 kilograms. The oceanic
whitetip shark was listed as threatened under the ESA on January 30, 2018.

We used information available in the 2017 Status Review (Young et al. 2017), the final ESA-
listing rule, and the scientific literature to summarize the life history, population dynamics, and
status of the species, as follows.

7.2.16.1 Life History

The oceanic whitetip shark gives birth to live young (i.e., “viviparous”). Their reproductive cycle
is thought to be biennial, giving birth on alternate years, after a lengthy 10 to 12-month gestation
period. The number of pups in a litter ranges from one to 14 (mean = 6), and a positive
correlation between female size and number of pups per litter has been observed, with larger
sharks producing more offspring (Bonfil et al. 2008; Compagno 1984; IOTC 2014; Seki et al.
1998). Not a great deal is known about oceanic whitetip sharks’ lifespan. Estimates range from
12 to 13 years (Lessa et al. 1999; Seki et al. 1998), to 17 years, and even up to 20 years old
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(Young et al. 2017). They are a slow-growing species, and growth rates are believed to be
similar between the sexes (Joung et al. 2016; Lessa et al. 1999; Seki et al. 1998; Young et al.
2017). Age at maturity varies by ocean region, with six to seven years old recorded in the
southwest Atlantic, and four to nine years old in the North Pacific, with the sexes having similar
ages at maturity (Joung et al. 2016; Lessa et al. 1999; Seki et al. 1998).

Little is known about the movement or possible migration paths of the oceanic whitetip shark.
Although the species is considered highly migratory and capable of making long distance
movements, tagging data provides evidence that this species also exhibits a high degree of
philopatry (i.e., site fidelity) in some locations. In the Atlantic, young oceanic whitetip sharks
have been found well offshore along the southeastern coast of the U.S., suggesting that there may
be a nursery in oceanic waters over this continental shelf (Bonfil et al. 2008; Compagno 1984).
In the southwestern Atlantic, the prevalence of immature sharks, both female and male, in
fisheries catch data suggests that this area may serve as potential nursery habitat for the oceanic
whitetip shark (Coelho et al. 2009; Frédou et al. 2015; Tambourgi et al. 2013; Tolotti et al.
2015). Juveniles seem to be concentrated in equatorial latitudes, while specimens in other
maturational stages are more widespread (Tambourgi et al. 2013). Pregnant females are often
found close to shore, particularly around the Caribbean Islands.

Oceanic whitetip sharks are regarded as opportunistic feeders, eating teleosts (bony fishes) and
cephalopods. Large pelagic fish species commonly found in the stomachs of oceanic whitetips
include, blackfin tuna, white marlin, and barracuda.

7.2.16.2 Population Dynamics

The following is a discussion of the species’ population and its variance over time. This section
includes abundance, population growth rate, genetic diversity, and spatial distribution as it
relates to the oceanic whitetip shark.

There is no range-wide abundance estimate available for oceanic whitetip sharks. However, the
species was once one of the most abundant sharks in the ocean. Catch data from individual ocean
basins indicate that the populations have undergone significant declines (Young et al. 2017). In
the Northwest Atlantic and Gulf of Mexico, declines are estimated to be between 57 and 88
percent (Young et al. 2017). Populations in the Eastern Pacific Ocean are thought to have
declined between 80 and 90 percent since the late 1990s (Hall 2013). Although generally not
targeted, due to their vertical and horizontal distribution oceanic whitetip sharks are frequently
caught as bycatch in many fisheries, including pelagic longline fisheries targeting tuna and
swordfish, purse seine, gillnet, and artisanal fisheries. They are also a preferred species for their
large, morphologically distinct fins, as they obtain a high price in the Asian fin market.

While there is limited research on the genetic diversity of oceanic whitetip sharks, that which
exists indicates low genetic diversity. Compared to other pelagic sharks (e.g., silky sharks
(Carcharhinus falciformis), oceanic whitetip sharks display relatively low mitochondrial DNA
genetic diversity (Camargo et al. 2016; Clarke et al. 2015; Ruck 2016). As noted previously, the
species appears to display a high degree of philopatry to certain sites, with females giving birth
on one side of a basin or the other, indicating little if any mixing with individuals of other
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regions (Howey-Jordan et al. 2013; Tolotti et al. 2015; Young et al. 2017). Thermal barriers (i.e.,
water temperatures less than 15° Celsius) may prevent inter-ocean basin movements. Based in
genetic analyses, there is significant population structuring between the Western Atlantic and
Indo-Pacific Ocean populations (Ruck 2016).

Oceanic whitetip sharks are distributed throughout open ocean waters, the outer continental
shelf, and around oceanic islands, primarily from 10° North to 10° South, but up to 30° North
and 35° South (Young et al. 2017). They can be found at the ocean surface and down to at least
152 m deep, but most frequently stay between depths of 25.5 and 50 m (Carlson and Gulak 2012;
Young et al. 2017). They display a preference for water temperatures above 20° Celsius, but can
be found in waters between 15° and 28° Celsius, and can briefly tolerate waters as cold as 7.75°
Celsius during dives to the mesopelagic zone (Howey-Jordan et al. 2013; Howey et al. 2016).

In the Western Atlantic, oceanic whitetips occur from Maine to Argentina, including the
Caribbean and Gulf of Mexico. Essential Fish Habitat for the oceanic whitetip shark includes
localized areas in the central Gulf of Mexico and Florida Keys, and depths greater than 200 m in
the Atlantic (from southern New England to Florida, Puerto Rico, and the U.S. Virgin Islands).
In the Northwest Atlantic, historically the species was widespread, abundant, and the most
common pelagic shark warm waters (Backus et al. 1956). However, recent information suggests
the species is now relatively rare in this region (Young et al. 2017).

7.2.16.3 Vocalization and Hearing

Oceanic whitetip sharks are elasmobranchs and like all fish, have an inner ear capable of
detecting sound and a lateral line capable of detecting water motion caused by sound (Hastings
and Popper 2005b; Myrberg 2001; Myrberg et al. 1978; Popper and Schilt 2009). However,
unlike most teleost fish, elasmobranchs do not have swim bladders, and thus are unable to detect
sound pressure (Casper et al. 2012b). The lack of a swimbladder also means elasmobranchs are
not capable of producing many of the sounds produced by teleost fish that have swim bladders.
In fact, elasmobranchs likely produce very few sounds, if any, and instead focus on listening to
the sounds of their prey (Myrberg 2001).

Data for elasmobranchs fishes suggest they can detect sound between 20 Hz to 1 kHz with the
highest sensitivity to sounds at lower ranges (Casper et al. 2012b; Casper et al. 2003; Casper and
Mann 2006; Casper and Mann 2009a; Ladich and Fay 2013a; Myrberg 2001). Studies involving
oceanic whitetip sharks show attraction to low frequency sounds, particularly those between 25
and 50 Hz, with less but still noticeable attraction at higher frequencies between 500 and 1,000
Hz (Myrberg 2001; Myrberg et al. 1975a; Myrberg et al. 1975b; Myrberg et al. 1976; Myrberg et
al. 1978).

7.2.16.4 Status

In addition to declines in oceanic whitetip catches throughout its range, there is also evidence of
declining average size over time in some areas, and is a concern for the species’ status given

evidence that litter size is potentially correlated with maternal length. Such extensive declines in
the species’ global abundance and the ongoing threat of overutilization, the species’ slow growth
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and relatively low productivity, makes them generally vulnerable to depletion and potentially
slow to recover from overexploitation. Related to this, the low genetic diversity of oceanic
whitetip sharks is also cause for concern and a viable risk over the foreseeable future for this
species. Loss of genetic diversity can lead to reduced fitness and a limited ability to adapt to a
rapidly changing environment. The biology of the oceanic whitetip shark indicates that it is
likely to be a species with low resilience to fishing and minimal capacity for compensation (Rice
and Harley 2012).

7.2.16.5 Critical Habitat

No critical habitat has been designated for the oceanic whitetip shark.

7.2.16.6 Recovery Goals

NMEFS has not prepared a recovery plan for the oceanic whitetip shark.

7.2.17 Scalloped Hammerhead Shark — Central and Southwest Atlantic DPS

Scalloped hammerheads are moderately large coastal pelagic sharks found worldwide in coastal
warm temperate and tropical seas in the Atlantic, Pacific and Indian Oceans between 46°N and
36°S (Miller et al. 2014a) (Figure 42). Four scalloped hammerhead shark DPSs were listed in
July 2014: Eastern Pacific DPS and Eastern Atlantic DPS (entirely foreign) were listed as
endangered and the Central and Southwest Atlantic DPS and Indo-West Pacific DPS were listed
as threatened. Only the Central and Southwest Atlantic DPS is found in the action area.
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Figure 42. Map depicting the DPSs for the scalloped hammerhead shark.

Hammerhead sharks are recognized by their laterally expanded head that resembles a hammer,
hence the common name “hammerhead.” The scalloped hammerhead shark is distinguished from
other hammerheads by a noticeable indentation on the center and front portion of the head, along
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with two more indentations on each side of this central indentation, giving the head a “scalloped”
appearance. It has a broadly arched mouth and the back of the head is slightly swept backward.

We used information available in the 2014 recent status review (Miller et al. 2014a), the final
ESA-listing rule, and the scientific literature to summarize the life history, population dynamics,
and status of the species, as follows.

7.2.17.1 Life History

The scalloped hammerhead shark gives birth to live young (i.e., “viviparous”), with a gestation
period of nine to 12 months (Branstetter 1987; Stevens and Lyle 1989) which may be followed
by a one-year resting period (Liu and Chen 1999). Females attain maturity around 2.0 to 2.5 m in
length, while males reach maturity at smaller sizes between 1.3 to 2.0 m. The age at maturity
differs by region. For example, in the Gulf of Mexico, Branstetter (1987) estimated that females
mature at about 15 years of age and males at around nine to 10 years of age. In northeastern
Taiwan, Chen et al. (1990) calculated age at maturity to be four years for females and 3.8 years
for males. On the east coast of South Africa, age at sexual maturity for females was estimated at
11 years (Dudley and Simpfendorfer 2006). Parturition, however, does not appear to vary by
region and may be partially seasonal (Harry et al. 2011), with neonates present year round but
with abundance peaking during the spring and summer mon